(i9)B#a#«/r (jp> (12) & H fft & $8 (a) (nmmmm^ 

1-20360 

(43) 'AM B ¥il W (1999) 1 £ 26 B 



(51) IntCl. 6 «3tJ?B^ F I 

B4 2D 15/10 5 2 1 B4 2D 15/10 5 2 1 

G0 6K 19/077 H0 1L 27/12 B 



H0 1L 27/12 






H 0 5 K 3/20 A 


29/786 






G0 6K 19/00 K 


21/336 






H0 1L 29/78 6 2 7D 








mmivmG fd <± 21 jo 




#S¥9- 193197 




(71)ffl^A 000002369 










(22) {MSB 


JME9*F<19CT)7J!3B 




«jS«if«IKi5gf^ 2 TS 4# 1 ^ 








C72>*H* #± ft 
























croawt Tffl s& 








*W»M»ifc*ifil3TB3#5* ■fe'fa 
















(74) m a #a± #± - (*2«> 



(54) BgHogftil I C^J-H5;t^l^^IllgSSeMWC^nP»©ffii^ 



(57) am] 

mm] m<xm<. £b\a-i.*um<obz 1 
Kfcittti- srfc. 

[jsHfe^&j Mitffls^ 1 0 0 ±\m&zti-fcMmM 

SlHlS§^^tf«e?l 140S:, Sftl 1 8 A~ 1 8 C£ 
*-T5*-KS«2 OCts?U I C*-Kl 0£Mi£ ^ 
-T5^iT-&5„ H 1 Igt, HitfflSS 1 0 0 JCjt.Bg I 

mx-mm-tzftmm 1 2 0 m 2 m-c\ ^ - 

12 0±tl C#- Kfc#tt£ft5*B8fefclHl 

KS:*tf1S(K¥S 1 4 oSr^fiErs. *fi 

45S5^**ffl**T«ffi«ffi»14 1 t-f*. 131 

ST?, * - K»S 2 0 ±ICIB& 1 8 A~ 1 8 C fcfcj*-*- . 

*i ce-c, ni8A~i8ct mmmta^ 1 4 ~ " 

K£«2 o±.\zm&^M l 4 $41 

mx\ rns&m Ho±D m&mmm 1 0 0 

8' 




[#WF»#©«6H] 

mum i ] saaiffla&Eitjg^^ixfcSMsssaiHiK 

ft^MtS^IIft, * - KSKKHE^U-C I C#- Kfr 

tulEM5tffl StIXl' . &ftff «rJB*1- 5 g 1 Xg t , 
SufS^ifJl ±t^ ffj|a^^*a@SS^^tftuE»«s¥-l 

2 xat, 

#Jfa*- KS«E±tEi»'"'#->'Sr^i-5fB 3 Xg 

t, 

xat, 

fl&flE#SWSr*fcLT. mKitfflSffiftiifjlEffiE^Jf 
<k9Pfc£1-3il5Xgi:, 
ft^S r i ft#ti fc-TS I C*-K©»Jt^i*. 
[11*12] lt*5lli*3V^-C, 
tfrlEjK2lStt, ])tnE^«l*sji5j*S*ufc-tfc©lWI1ffiR 

at, mmmmm&^mzm*^mmi-z>JLmk, ft 

[»**3] M**2fc*iVvr, 

AftflBJB 4 X8»4, H&IBtftSEXgHi-C&fi t WJWSftfc* 
fc^g ft tfllESSX KSHM- * Xgft#i* r. t * Wfc k 

i-5 1 c*-K©«a*fe 

[M#I4] it*gt l 7?;S 3 ©^m^fc^T, 

■f s i c*- vnmmjjfe, 

[iif*g5] lf*5l75S4©v>i a n^(c*3VN-c, 

K«tttrfE«te¥Ji t z t i&mk-rz i 

ftirtr»lS¥JIft, K£Etfi¥Lt I c*- Kft 
-JfclE^foQ: ft ;fr L T llttB»l£¥S ftg!l=rf 5 

^xmmmtam^m-r^m^iimk, 

lute*- K*K±fcE*^-J'*}Bjai-3!IS 5 Ii 
i. 



[IS** 7] »*«6tc*JV>T, 
itufEf?3XST-!4, ffi£SiLT»2#fB»-SrfflV\ 

j; 5 Bsaei- 5 $ 7 it ft $ b fc -rt- 5 r. t ft #m t 

tSICA - F©§git#fe, 

[!t*f9] ft*«8l^VsT, . 

tfjie * - h*stt# 7? * y 9 X- h 5 r t ft#m k -f z> 

I C*-K. 

[»*S10] S**3l8Sfci±9iC*3^T, 

tuE^#:«a® ss (iy n ^ 7 y> r o m ft *rr 5 ^ 

tft#Sti-5 I C*-K. 

iE/D^yv^ROMii, iia©*«#&*«riBfc 

1 ^-fAPROM-Cfc5:^tttt5 I Cjfr— K 0 
SrWftifS I C*-K. 

ffj|B7°n ^7^ROM(±EE POMtfcS £ k *¥? 

mk-i-s 1 c*-k. 
r, 

frSE¥*«^«IHKtJDiT, KM^*yft*1-6Ct 

ft#at-r?» 1 c*-k. 

[»3Mtl5] Sffi±^ffM$^fc«)im»0SSft^ 
t?*fe(E¥SSr, te¥^lc$E¥LT?»*«0^^«ftM 

HutdSSXii, ^fSBftM1-^X^i, 

assr^-tsxat, 

iltIIEte¥ft:^SS^^-^ftffMi-5Xgi . 

im&mm&m\z. ut, tuEK«ftfjfa«^¥Ji j; 9 & 

1 6 ] !»*f 1 5 tEiro^St i •JMit^ 
[0001] 
[0 0 0 2] 



9, Wm& (I C) Sr&tr I C*-Kt LT, 
#-K, I/O (Affi^lslSS) I SOU©* 

-KfcifjWai&ft-tvs. rr-c, isoipft©#-K 

«trIC*-K-C*5, ir*»y7^«£«r#fc*5;: 
i*!"srie-eS)5rt^b, Hfe &jHftir©JS&K:j£< 

ic*-K-efcD, ^yt/^^fa^, m^* 

j£<feffl£;ft-C^5„ I/O*- Kitt, LA 
N, 4 *y h4ifO»«B*:#i-* I C#-K-C 
fcU, ^-y^/wavtV-*ft^k:*J&£;ft5Affi* 

[0003] i*tb©ic*-KM:, *-f->y^>*« 

SW^geLTl^n-o^ lot, roic*- 
KtticBSo^-xiftfif!) ^vSS«D^r[HlSg 
S«^*-T5fc*, ic#-K*KTB<4!),llf 

7©«»g!i, I C^y^^As^bflMli-Sfci&Ktt: 

<-ca<*o-cvvfc. 

[0 0 0 4] #3§91ti, X!E*ttf;i^Tft£;txfc*>© 

[0 0 0 5] #3BI3H©ti&©lWtt, PlftttlC^tr I C* 

[0 0 0 6] 

#3SSfi, ^T©£5ft«f&£L.T^5„ 
[0 0 0 7] ft*Jg 1 ©?PJ!(i, MigfflfflgXtcTiM;;* 

ur i c#- KS:»ati-5*ife-efco-c, imiHMJtfflS 

5 if? 3X1^, SufBIBil/^-vttulE'eillftB^i^ 

[0 0 0 8] 9*/<-f ^tBifcj8tt5flMKtt*!lEV^*.tf 
^K«ft£'©Sitffl»JLht, «*tf, JtSrRiR-f-5 



■CiC*-K*«3tSix5. :oic*-m. W&R 

[ooo9] m&mz^mwii. mxmifc&^x. sfr 
ess 2 nmt, m^Mmmmzfott-fcommmfe 

[ooio] r mmmnwA** w-km 

[0 0 11] ;r©i#, lf*«3t^i-J;5t, iiflESI 

iH^sxmic-r ^d d p t m\ s Hfca^^i £tuEffi£± 

[0012] ^te¥l©^-^f^(-gSLT 
IC*- h^##^&l-ft5#^#*^i-{S^U 

[0013] ft* :i l4 icj^-fJ: 5 fc, fuES? 3 Igfi, 
[0 0 14] Wc, ¥i#I«tli*7T/V77^'>y 

a v, # ps/ja^i ^mmmmcomm^M £is¥ 

[0015] fit**! 5 fc^-f J; 9 iC, IfrlBM 3 IglJ, 

¥1 k Srg^-i- 5 r fc LV ^ 0 

[0 0 16] t@Bjg-r5ES^± 

[0 0 17] »*5i6©38Mtt, »3Sffl£«±t^S 
J1^^6m3XfSt, BUlS^l^ai^iStcLT, 



[0 0 18] If*^6©3§«tJ;W4\ Mmm&RKtt 

[0019] f|*il 7 ©3&KB:, ft *5 6 fcSSV^T, lltf 
E»3XSTftt, S^JBi L-CjR2»»i*fflv\ SusE 

J: "9 B&fe-f 5 IS 7 Ii £ £ & S r i £#® fc i" 

5. 

[0 0 2 0] fg^7©^i^J;JxfJ, I 

[0 0 2 1] »*«8©*S»4, lt*iI175S7©V^-f 
ti*»fcB«©*»tJ:DIB6StLfclC*'-K*rJEiSL 
TV*5. .BfiLfcfcfcD. »<«*©IC#-K*1HK 

[0 0 2 2] Will, fl*^9t^f ±5fc, IWE*-K 

[0 0 2 3] i© I C7J- Kfi, fS*ill Ofcjj* 

yv/^ROM (Read Only Memory) %%-fZbs 

7V^ROM (P ROM) fcLTIi, li*"! 1 1 ~ 1 
3 lo:^1- J; 5 ill»^*t^/4^|g^l^-i'^P 

rom, 5i»^^ey, h^itm%mm^mf£E 

EPROM (Electrically Erasable PROM) 

[0 0 2 4] M#Il4t*tJ:5K, '©±5 
iiPROMittT, fc5VM4PROM©ft*3«9t, I 
C#-mKiWeJ> fc#1N5£ fc##*U\, Bt*;* 
* y ttfBtg^i^Tc £ v U b T-fc 5„ » 

ic PROMifffluis/^y arKfrfc#a\ -t* 

T lCrt^t|H1gT# 5 P ROMtfett L, -^^©If 
$Bi4, fBtl^iw^tvMi^^y (cfBit£-fr3i:ii 

[0 0 2 5] fMtgl 5, 1 614, *!SW;$ : I C7J- K 
[0 0 2 6] 

[0 0 2 7] (Ml ©^t©^10 

( I c* - K©£fHR9§) *T , I C#- K©-«to 
VT, 01S:#.h?.L-CE0J!1-5„ 

[0 0 2 8] 0 1 Kite, ROM (WE^fflL-Sffl^y) 
3t7- K«7*P j/^H^^^tbTV^o Hlt*5V^T, * 
-KlS±tlt ^^^^12, I/OHMROM 
1 6#K»t£>*bTl/ , '5. 

[0029] ^^^1211 rom*-ki 



r<73n^^^ 1 2tll WBHB-12A, ^7VK» 
1 2B, *MWB*M 2C, 12D x TKV^t?12 
E , x-^S^F-1 2F^(te>ttTV^S„ 
[0 0 3 0] *fc, IlSfl 2AtAtti*ISlK (1/ 
O) 1 4M'ROMl 6 tit, IBSl 8 AICT^il$ 
*U ^7^KS?12Bt I/014WR0M1 6i 
(4, BUI 8BUlTgHrt£iV StlOSSf 1 2C~1 2 

f b=i*t? i2biz.mmi&c\cx&m&ti. i/o 

1 4WROM1 6P B 1!4ffiiil 8Dt'-dtM£ft-^ 

So 

[0 0 3 1 ] I/0 14I1 3^?^12tROM16 

m^AyXm^ili>. C©ROM*-Kl0#*7h 

2AS^7yKfii L 12B^LT 1 I/014M 
ROM1 6i:im*A s ^^ti5o *^h-^f 

Aa»6>o«wfli*awr Kw;Mt*»*, sj#mst-i 2 

C, 1 2DRXJT HU^l 2E^LTI/0 1 4 

ROMl 6 ©7 KV^SrJi^i-ar Ku-xjfJ©i-5§-tfSR 
OM16(C«t*n5o ^©T KUXfcfcffSLTROM 

1 6J; OSlS^ajStbfc-r-^tt, I/O 1 6©ffi^)l]KS 

HE* 4:. f-^SfnF^Lt, *x 
(-■>^tA ©Ife|:^ofcft«l:tROM* - K 1 0 J: 

[0 0 3 2] PAT, m 1 fciSLfc IC#- K©«5fi#8s 

[0033] [ii i ] H i 

Sfife^*© 3 #ffi«S^ 1 2 A~ 1 2 F b . IBS 1 8 
A~l 8CtSr, H2fcjj*-fJ:5t*-K»S2 0±(c 

[0034] a-KSK 20 t"7x 

^ y ? & ^©^Bgatis* fc(i*"7 ^ mmft bom < xtt 
&ftm^fcyt<vmmmEixhz> 0 ait*ti/oi 

4, ROMl 6RTtttlt>i&tot-i-Z>&Ml 8Di4, II 

2 KJp-tttti^JB 1 4 0 tplcMf&tStl. Z. ©SEC¥* 1 
4 0 AS*— KS4E2 o±tte?^tit, II 1 ic^ir I C 
7J- K©— itfeSROM*- Kl O^Mit^ixSo 

[0 0 3 5] [112] 113 (A) t*i"J;5»C, StS 

l oo±l:»fi (JtKiDUi) l 2 0 Sr»i*i-5. 

[0 0 3 6] WT, SK l 0 0*5 J:t>*»gfli l 2 0 to 

^xmw-tz, 

[0 0 3 7] ®S«1 o otco^-c©iftW 
»gl 0 0(4, *^SjiU#S5S3ttt?r*i-5t©-Cfc 

[0 0 3 8] r©4§-g\ 5fc©)Sai$l41 0%JJl±T*fo5 
©m*L<. 5 0%m±-efe5©^J;t)ST*Uv^ r 
©3Sii***ffiai^5t, ?t©MS (nx) < ft 



[0 0 3 9] Sffil 0 011, «*Btt©*V^*»-C 

m*/&£ftTV^©^»f:t,l\ *coaii!«, filxii 
^ilrf SttlS^JI 1 4 O-^tpPaljl 14 2 

ft 5 (0i|xJ4*3 5 0—1 0 0 ZtifihStf. 

«1 o o±^©ig?il 4 0^©ff?>i!c(c|igL, •?:©?& 

[0 0 4 0] Sot, IS100B, ffils^Jl HOC 

S4, £«i o o©«$£ffi-(4, 31^3 5 ot;w±rot, 
©fl5&£L<s 5 o ot:&±© Lv\ r 

©i^ft^roi Ltd, Mifl, ^#7*, ^-=>- 
7"7 0 5 9, B*m%#yXOA-2m<DWm&tf : 7X 

[0 0 4 11 Sfc, fflgl 0 0©J?l£l4, #(cPI^§tb 
JtViK mmt. 0. 1-5. OnmfS*TS>?>©^»* 
U<, 0. 5-1. 5mM&XhZ><Dtf£ U$fSU\, 

f5£» 3£ffi l o o ©iSiim^fS^S^f^ 3fc©i$is£: 
£D£<ft5. &*3, 3&E1 0 0©3t©Sii^ s KV >: » 
&\ct±, ZcomiSlt. fr!E±PMt£iSx5t>©-C-fcoT 

0©*Stt, *&— LV\ 
[0 0 4 2] 1 2 0 ©I&SS 

#«f 120(4, fld»*ii63itt!a«tu ^©Jfftfci 

r#Bi» two) ^^x^tmn^i-^to 

Xh <9 , Sf £ L < (4, TtWBSMt <t t) , #S£« 1 2 0 £ 

[0043] )fe©.ff.ME4^ ^Hii 2 oa» 

i-f£t>h, fffim i 2 o\z$GZtix^it!£&i>ifs.#k 

*friJS**>5. £©J:5*#lWil 2 0©MtLT 

[0 0 4 4] A. T^t^yy X~> x ) = V (a-Si) 
r©7W77^v'!J='> , t I tll zKH? (H) 
JxTV>TtJ;v\ r.©4§-g\ H©-a-^4tt, 2f>^-%£l 

±Sffi-efc5©* 5 »*u<^ 2-2 onT-yofsg-cfes 

©iSJ;0Sf*LV\ '©4 5K:, tKH (h) #s0tJ£*£ 



ZjltfrZ, 7^7r^->P ^y*©7k« (H) 

#*r±, iffl**^ «*.tfcvDfc*ii*5jtf*»& # 
^ffi, #x#ffl«u fait, SA^ 

^^©ftftftaaRSi-* - 1 fc ± o watt ^ - £ * s 

[0 0 4 5] B. mty-'<1%Wi J r<<mk&!k, Wfcf 
9 y 4 fc (4 f - * */W.\Y&m , ®H fc v7v =i - ? A * ti 
/u n ^fc^, I^t 7 y 9 -y * fc 14 y y 9 ymnt% 

mm^mmit^-ty^yyy-. mmmm h 

miky-4 Mt LT(4, SiO, s i o 2 , Si.O^i 
ifb*K ^SMt-^ftib-ctt, ^(lx.(4'K 2 S iO, ( L 
i ? S i 0 3 , CaSiO,, Z r S i 0 ( , N a 2 S i 0 3 

[0 0 4 6] Mtffyk LTi4, TiO, T^O, 

Ti o,*t*rfb*T., f-^^lMls-MfciUTtt, «i 

i4\ B a T i 0 (> B a T i O a , Baji s O 20 , B a 
T i 5 O n , CaTiO,, SrTiO,, PbTi0 3 , 
MgTiO,, Z r T i 0 2 , SnTiO (1 AlJiO 
5 , F e T i Ojfimf btl&<, 
[0 0 4 7] ift^^^Atltll ZrO^I 
If b^L, 'y^^ymt^MntLXit, fJ^(4"B a Z r O 
Z r S i 0 (l P b Z r O s , Mg Z r O a , K 2 Z r 

[0 0 4 8] C. PZT, PLZT, PLLZT, PB 

d. aft:?!^, Sfk^^y^roa-ftife-fe^ 

E. #**^*fW 

tlB^fffltLTIi, -CH-, -CO- (-7-h 
>-) , -CONH- (7 5 K) , — NH— U 5 K) , 
-COO- (i^tviO s — N = N— (T-/) . -CH 

=n- (~>y) ^©^-a- (%<ommzxv rtib©Sf-& 

4r^-r5t©, mbO^Sr* 
<=ti-5 t»-ffo^L(4*v^A^£5t©-et4v\ Sfcs 

2»±©^>-eV^4fc(4^©^S) Sr^-f-5t>©T;- 

[0049] '©49 ^WSffi^WitSf © ftWl £ LT 
(4, ^y^^w, f!)7Bt'i/yi7)J;54#Pti'7 
4y, *H?K, *!)75K, *°yrc^x/K 
f;M?^!Ju-}' (PMMA) , *'U 7x= uy-f/u 
774 K (PPS) , tfysL-y-sUX/V&y (PE 
S) , ^*'^->tr^^fcif b^5o 

[0 0 5 0] F. 
^St L.T(4, t»Ri4\ A 1 , Li, T i , Mn, I 
n, Sn, Y, La, Ce, Nd, Pr, Gd, SmS 
fctemib© 5 *>©'>&< £fe 1 ffi^r-a tf-g-^^ff P, 



[0051] ftmm 1 2 o©»si4, mmnito*? 
&mmi 2o<d&$l, mm®, nmmmiomm^i. 

91145*, ill's*, lnm~2 0„miSfWO^ 
<, 4 0 nm~l //mgjg-efoS©^^ t«?4UV\ 

#«si 2o«is)¥as/hSi-^st, fcrnnva-mm 

ffi-fTS t , £1*0 1 2 0 ©ft»!&f)J(Bltt**«-J-«fc 

tod, %<D'<v- {%m *±%<-tZ>&m&hZ>kb 

mftfrfrz, 4*3, ^is 1 2 o »si)¥(±, -etsfctt 

[0 0 5 2] 1 2 0 ©®j£fr8sf±, #f;:|Sg;e£tl. 

ttxli, CVD (MOCVD, f@;j± CVD, ECR- 

cvD^tf) , mm, &Hm* (mb) , 

Y (LB) St, XfcTV = -K *-7V-=>~K n-yu 
hB, 8^i? hfe^tf^lf fctb, ~tlib©5*>©2 
[0 0 5 3] 4*5, #8tB 1 2 0 ■Sr'/A— /MfeU: J; 5 

-fey s yfx-em&rsm&t, 

1-5©*&S U\ 

[0 0 5 4] #BUa l 2 o r * > y 3 

> (a-S i) com^-lCtt, (CVD) , # 

ir{gJE (LP) C V D /4 s , ^ME (A 

P) CVDWECRiHIJxt^S. 
[0 0 5 5] «jL«r9X^CVDfcJ:!>»J«S*bfcT 

tiZ>„ c©7klg©#7£tJ; "9, r^r^D^yi 
mv-yay^tK/^^ /&j]fii#©£»igtf> 

mkJit 3 5 O^SriffixSt, ^OTWr^y^y 

[0 0 5 6] Sfc, 7°7X-7CVDli(4^tt/0 5 tt;iKKl 
IK, <f'<<<*W&-3mo>*<OV*y hi5fe#XStT, 
£«l 0 oilfiill 4 0 i^^g|$ti5]g*fe5 0 

[0 0 5 7] i©£,, LPCVDStt, ***jftt±i$ti, 

[0058] ::x\ r7*i—>3ytii, UtttSrK 
* fc ttffWj dgjSi £ tb, * ©Sffi^figlS©^ f: 

Si 2o©*rit*m©^*fctt-ssa s »iiL (« 

ft) iOffiah^tD5ifi:LTlti5. Sfc, MSB 



[0 0 5 9] [113] 13 (B) fc^-t-±5 

fc, #!HJil2 0±tC, tt&gff (SMSSt^**) 1 

4 0t»rti-5. 

[0 0 6 0] rOjttl9»/W^Ji 1 4 0 ©K«B# (0 3 
(B) tJo^Tiai8tI^t*^5») ©iS 
*BrfflH£\ 13 (B) *it^-f- 0 H*Six5J;9t, 

SHf^x-f^Ji i 4 oa, «iff, s i o 2 m i'pm 

J§) 1 4 2±«FM£*lfcTFT (sfflgh?^**) 
Sr-aA/T*«$tu, r.©TFT(4, *° U -> U => ^jffc n 

6 t, 1 4 4 £, y- MftBOgl 4 8i, y 

- l-ggi 5 o t, Iffif&Slfti 5 4 i, m%&Tfi>% 
-a^^45til 5 2i*Mt5, 

[0 0 6 1 ] rr-e, ;oi«f^^ii4 0ti, *° 

«2 Ofc»*iS*UfcE»l 8A~1 8Cigi££;}x5^ 

gB*, mm^ni 4 1 1 L-cnwtSift-cv^. 

[0 0 6 2] **iS©^ffiTi4, £KJ| 1 2 0 fc*LT 
&tte>;h,S*MJIi:bTS i OJKSrffifflUTV^SAJ. 

5 i ,N 4 4 ifO*©«©»|W*r*effli-5 - i fCt 
•5. s i 0 2 JI (*Pb11) ©J?^tt, ^OMI^B 

ii, 1 0nm~5 ^mSlt-t : 'fe5©*^f*L<, 4 0nm~ 
1 wmSST&SW^J; >9»SLV\ tF^ltt, S^© 
g^TffM^tt, 1 4 0 *mm#11SLtc 

mt^m\^m-r^\mm, ttmm. *^i> 9*- 

liL-C©atB©^©'>4< ifclo«r«*i-Sfc©# 
[0 0 6 3] 4*3, #^lcJ;oTii, S i 0 2 K^©f 

wuit»**-f. &mmi2o±.\znmm*m mm 

[0 0 6 4] I C#- KWfcftW^JI^^t L-Ttt, T 

FT©iC, 0iJx.tf, aEfflt^d— K^, ->y=>^©p 
IN^-g-^t.457tS^m^ : 7- (3fcir>-^, *Htft) 

S (f!l : I TO, ^f-BI©± 5 4S^H11) , ^-f ?f 

ioo6 5] ^©j;9 4Sisi* : ?- mmr'/<4*) a, 
•?r©ff?fiic*?it©r*mT\ at, J:biKWigv^yo^r^?a 

£51-, SSlOOiLTIt ^©yn-t^jaSt-Bx 

#sff fitt©;*^ t, (otf&m 1 4 5o 

[0 0 6 6] [114] Sfkir, U4(^i-J;5C, #K 
r^^-Y ^1140^, KS« 2 0 ±CS«t4S*l 



t^ft^s tifcia^ i8A~i8ci, »mr~/U * 

m 1 4 0©IStB« 1 4 1 tas*Hft$^5„ 

[0 0 6 7] ^ft'ttgtfS 1 6 0 (D&Wmk LTfi, 
AC F (anisotropicconductive 
film: Hiftt^SH) -Cfc 5 , E«t 1 8 A~ 1 8 
Ctm&y&l 4 1 i©F B 1tc:t±, ^iffACF*SiH«S 
*i, SfilOOi*- KKSU Ori^ffi^ibMESft, 
BBMl 8A~1 SCiStH^l 4 1 ^§?ffi*£ft 
5o MB- ±19, ACF©g*#m^#£ft52g«e 
T-l 6 1 t>iPE$^ KiSl 8A~1 8Cti»l 

4 1 1^, jnffi^fcjgm&^i 6 1 Sr^urm^wtc 
jgic^ttSo ACF&fflv^t, )?^*-|Bico^-e*aA5 

5t{££tx5fc*, «gi-5iEMl 8A-1 8C^±4fc 
ttittfjffiiSl 4 lP±i:->3-ft5rt«riS±T*t 

1 6 0 ©g*^J©«-Kfc RlSigfkMS 
ifbtlZ. mmmtrnt LTte, 0fl*.H?, 

r^pwn, ->y^-v^^, vaster- 
t>±v\ 

[0068] mmmmmmnm^m^. 

¥1 (W^T^f*!) 14 0fc«teLfcflL WfcSSS 

[0 0 6 9] gif^^b^©^, «©#- K3S 
«2 0tttft%MMk<o&fcl o 0<o-^fw^fii]^6>*> 

it 1 6 o ^©g^jt u-ctt, **fcis#fc 

[0 0 7 0] [115] |H5ro^F-PA(C^i-J; 5 

sffii o oroSffiffijd^^^fiw-rSo 

[0 0 7 1] ~©3teii, !K100 Lfc#(r^| 

ino icfiM$ix5„ <t ^ , 1 2 o icji 

[0 0 7 2] jftfEJi 1 2 0 ©lrti«:£ £T//£fc»# 
V- v'aytfttSwt, Sfc, 1 2 o 

[0 0 7 3] ii-f, T^U-v-aVtli, B8Jt3t£K 

iRLfca^w- (^«ii2oro«^tm) ^^jt^w 



ft) ^OtB^t*4C5a*i:UT^5„ *fc> WIS 

[0 0 7 4] &MI1 2 0#Jlrtf«K:£t$!&\ 

OHtLT. JStt£*L3ft©«ils fcS, 3fi«, Sffi 
[0 0 7 5] B§#H-5ft£ LT(±, 1 2 0 \zj§ft 

ft, iStnM (MM) . u— y*, 5y$, w^nfi, 
tt&m (oift. 0flU rS) 

#$tll 2 0 ©Sjfi (T-ZW—iXgy) 

[0 0 7 6] ~©U— f U~-1?mW.k L 

ai^v-^U— f-\ N d — Y AG U— 
if, Arl/- if, C0 2 l — if, COV-if. He-N 

[0 0 7 7] ^v^w-iff^ SifiSW-eflS^*^^ 
-Srtii^i-sfc*, ffifc-cM^ratf^iBUB l 2 otry 

-KS«2 0^S«1 0 0^?!S±#£}5iA,i:£C 

* < , ^Rl 1 2 0 Sr*J«-f«. r t *s-C* 5„ 
[0 0 7 8] Sfc, 2 otr^v-v-a 

*l5 iffttOifcll^ 1 0 0 nm~3 5 0 nmSJt-t? 

[0 0 7 9] S« l 0 0 ©, }te©7fcgK:*H-5 

Sii^O-0iJ^-t„ U^$ix5 =t 0 (C, 3 0 0 nm© 

i. 5 ft»#ttt, 3 0 0 nm£J,±©zSfi©)t Mx.«s 
tft3 08 nmBXe-CU^>v^f-fi 

[0 0 8 0] ^MEJI not, 0iJx.(^^fttB> 
^, R§M$^5 ifJt©?Sfi(is 3 5 0i>t,1200 
[0 0 8 1 ] *fc» Wlt**lSV— fJtOic^A'*-* 

S, i^^TV-if©*^©^^^-^^}*, 

1 0-5 0 0 0m j/cm 2 Siti1-5©^4fl; U< , 
10 0-5 0 0mJ/cm'i«tt5O*J:*)ff*L 
V\ Sfc, BBJW^flWtts 1~1 0 0 0 n s e cgtit 
-5©^*T*b<, 10~10 0nsecggtt5©/jS 
J; 5 bv\ ^^^^-^gF^lgv^SfcttM^ra 



1 2 0 SrSiB Lfc,B!it3fe fc J; 9 Ms¥jf 1 4 0 

[0 0 8 2] ftss, u-if3tt-ft*SH«BaW*tl, ; E- 

[0 0 8 3] iifefc, iso^fPBtSti^^ SKI 
OOCAeOxt, roSSl00lr^«il20H 

M£*5„ 0 5Tii0*£*L&^\ r©HfIML S 

[0 0 8 4] [166] 38#LTV^#«£Jf 1 2 

0*. Filx.f±W, xyfyj', Ty>^ W*^© 

xl) 14 0«\ #-K3S«2 0fc(B»**t, #-K* 
S2 0±t(J, 7C*^StfCV>fc3^^^ 1 2, las 
1 8 A~l 8 ClciPx.T, Ilt*tl/014, RO 
Ml 6&tf-t*lP>£&8W-«>E»l 8D#ft^Jl5i 
ilc<£3„ L*»t, *-KSffi20ittfe¥jfl40t 
», ±Jfi LfcKH 18A~18Ci flTttHiffi Hltii 
^««»J1 1 6 0 fcT«ftttfc*ttS*LtVS. S6o 

[0 0 8 5] BUKUfcKfi 1 0 0 (Ct^gtlro- 

1 0 0 ©J; 5 fc*ffi*#*k #^4*we 
1ft**;h/C^5*fr*fcM:, IfilOOtt, *T£L<li 

w^Jffl (y^-^/i-) mwsfts. f4*>%, swat. 

[0 0 8 6] «±roj:5*«-XSSrS-C, (3» 

LTROM^-KlO^MtS. ^©fJL i&StJ: 
t», SHE^JB (SMS^^S) 1 4 0tB«t5S i 
0 2 Sf ©IfcS-^ tt(E¥Ji 14 0 ©SgB© 5 *> => * ;7 £ 
1 2 £fi*< f(*X©«ttll©ffM^?rfT 5 r t #-et 

[0 0 8 7] **J6«?gflB-Ctt, *fi]»T-fc6«^ 

s (pfiirv^^Ji) 1 4os**ia:atfmrt-5ro-c 

f±ft<, (Sitx>MxJf) 14 0tf^ix 

fc#KJiU:i 2 0|CfcVvrflJttf-5fc». »Jg» (* 

ttgfc:, L*»t*&-fc«* (Is*) tSItm. PI 
«J*f^»-#5SE*Jll'ft (K?H4 0) ~.©*V-5? 
t,4<, MI£¥Ji l 4 0 ©jlSvMtlittSrIWH-S - i ^ 

[0088] (i2 <omm<ojm) % 1 ©stii©7f?sit~ 

T!ft^ LfcROM*-K©±5 ftMiSlT'nt^© 

l2Mi8~@l 9 ^ffl^TlftWrSo 
[0 0 8 9] (Xfll) tfeV^-Cfc, 0 2 



2, iBSl 8 A~l 8CSr?r0fi!ci-5 o 
[0 0 9 0] (IS 2) H8t^-fJ:5t. ifTfcttSffi 
(#Jx ff53IS«) ioo±te, £-p§l (Wx.t±\ LP 
cvDSiaOf^^fcr^r^-^^^I) i 
20h fiM («Jttf, sio 2 81) i42t, 

iX-5) 1 4 3 i&NSfti^Jf JlML, fc^T, 7^/1/7 
7^V!)n>il4 3©^El-±^ib^— 3tS:HB 
ML, T=--/v%mir 0 zftici:?), 7Wr7->!) 
=. >ii i 4 3 asigftft Lt*" y v- y = >i t * s 0 

[0 0 9 1 ] (H3) av>T, B9l:St±9C, V 
= y^LT, 74 , 7VKl44a, 144b«f 

5. 

[0 0 9 2] (114) Hi OiC^-T X 0 tC, 7 >- 
K14 4a. 144bM5^-hMl48a, 1 
48b^ flHitf, CVD?£tcJ;i9ffM1-5o 

[0093] (iS5) @i usttst, #y v'y 
^yfcsv^i^/^^bfrsy-^ffii 5 o a, 1 

5 0 

[0 0 9 4] (IS6) Hl2te«i-J:5fc. *y^5 
KfA^45vx^|i 7 O^UfijcL, ^*-M115 
0 b*>J;T>^;^Jil 7 OSr-^x^ i LTfflV\ 
77^fyt% 0tJx.(frf?nv (B) B^tyaA^tf5. 
iJliaoT, p II 7 2 a, 17 2biiS^$jl 
5. 

[0 0 9 5] (IS 7) Ell 3 J: 5 fc, #!M 5 

K«*>e>ft5-r^^*i 7 4«u y-hmni 5 

0 afciU^^Jll 7 4^^ t LTfflV\ 
77^fyt, MtLliVy (P) ©f^&Afcfi 1 ?,, c 
jxCiot, n'il46a, 14 6biSf^jl5. 

[0 0 9 6] (IS 8)014 tTjt-f ± 5 Jf 
III 5 4WiU S^lSl-^V^^ Yi^-)VBmk. 
MB 152a~152d %Bl$-t : Z> a 

[0 0 9 7] (119) W:, Hi5i:StJ;9t, i 
RUffiff St 1 5 4 ±lr-Slf Jf 1 7 6 SrJgfi£i-5. i © t 

7-W77^->-!) ^>-J12 0©K, L H^gl52 2 il^C 
W(cg^$tl5«g©if^i4, f*lilil 7 6(tSfctl* 
V^BmiS^(ii 015T-I1 «Sl5 2a©^ttJ 

SS151 4 l£*LT^5o 

[0 0 9 8] r©J;5(CLTJi)*$tlfcCMOS«5t© 
T F Ti\ 0 3 (B) ~@6t*JttS«(E¥JB ('Mix 

/M^«) 1 4 o(ciss-r?>„ 

[0 0 9 9] (1110) ±5tLfctg?il4 0lt 
0 1 6 mssi-j: 5 -ftOif7^M 1 8 0 

s o^-fu-ymM^y m #7^S«i sole 

»^¥J1 1 4 0 ©gtU*Kf|5 1 4 1 iCftif £ n v ^ ^ 
h LT, ©«f£¥H 1 4 0 ©«£LlHj« i tt&3£5r!i$i 



-T5o -tUT, *&£*U5££;h.fc«<B¥»l 4 OIUW 
[0100] ^©l£, 8 0±©»©t£lE 

¥I14 0^i*ty-f->y^t5. -©1^ t-*>' 
^©illiicj; <9 , m*©Sfe¥Jii 4 0*. ^F&ppik 

p°pi^asijLr*3<„ §3*©$ 

[0 10 1] (iSl 1) HI 7\zjtfri.5\z. #~-K 
2 0 _fcRTJWfcb*BtfP 1 4 1 ±(C, AC F 1 6 0 *■» 

F 1 6 O^LT, Afn©tfi?H 4 O&SfiUtttt, 

±©RH 1 8 A~ 1 8 C t , «¥Ji 1 4 0 ©HffiiSi^ 
1 4 1 itt, ACF1 BO+CttSi 1 ! 6 lSr^LT 
tt?114 0lt *-K**2 0fci§* 

-o©M^¥Jl 14 0» - K36K 2 0 tftS t) W ft ib tl 

So 

[0102] (XS1 2) Hi 8 ro&PAId^M-J; 5 
l)tttfflS10 0©IffiA^, Xe-Cl 

^dr^u-f-'-jt^fisw-rSo iwa^ din 

-C, ;w^fil 2 Otflti Lt, 01 8©^R]Blc^ 
i-± 5 fcWRSWl 4 0 J: 5 mm l 0 0 Sr§| 
[0 10 3] Sfcfc, ftffifil 2 0&x. 7 fy^a9 
fi££-T5 0 rtLi-i^, a*** 1 2S.tfE»l 8A, 

/014, ROM16ftrJ««l 8D*r*trWE*Jll 

4 0i«(Ei?^5. ^UT, 4 o ro^ffico 5 

= 1 2*|»<gl«lc«ailRl 7 8&Jf^i-5 

rtt. Hi 9tSti:? CROMA-Kl OtfS^fifcf 

[0104] (IS 3 ©^lft©JMg) ^ ©fg 3 <n>%mrm 

mt, mi, %2nmi&mm\^xmm^tzMm.^'k 

5 0 C© I c# — KWffi,©^*, El 2 0 (A) ~ (C) 

[01051020 (A) t^l-I C*-Ktt, 
*1 2iEi»2 2fcAS^S^fc*-KSffi2 0±lr > 

* y fiixffTFffistt^ * y 3 o SrW-f-sste^Jf i 4 

0 £rl£¥Lfc7< * y KT?*>5. 
[0 10 6] 02 0 (B) |C^tIC*-m, 
?12 tIB»2 2, 2 4 t«$tlfcA- K«tS2 0 
±(C S ^P«MW»t^3 0, CPU4 0& 
U ; ^Hb^g^-t51Bifl4 4^-f 2»ffi^¥gl 40* 

[ 0 1 0 7 ] 0 2 0 (C) "Ctt, ffi^¥l 14 0#, 0 
2 0 (B) ©«$©!? KiP/tr, I/O50i, I/O 

5 ORtM-^y 3 0SrttS1-5ia^3 2 I/O 5 0 



fttfCPU4 0«rW*1-3B*4 2fc**UC^5. r 

a^?^12WI/O50 SrgsBEl- siafi 2 6 ^ffM 
£tk *ro*-KSffi2 0±t«5¥® 1 4 oas<E¥£ 

[0108] tfi?H40tu-ci/oro^ 
[0 10 9] ;«J:5t, K?H 4 o 

[0110] (» 4 <0*«|©^ffi) ^ ©B 4 ©*M«® 
Sgii, 2«JBl±ro1fie^SSr*- KS«2 0±tce?L 
"C, I C#- K^KiSi-5t)©t?fe5„ r.©«©ic# 
-K»«*rH2 1 (A) (B) Sr^B8UTttWi-5. 

[ 0 l l 1 ] m 2 l (A) \z*ir I c#- Ktts K 
*£2 0±Ul. Ml, S£ 2 ©SK^S 1 4 0 , 4 0 0* 

[0 112] Jgl©Mi3pSl 4 0tt±«Lfc»l. * 

t©-efo5o -©ffite^jii 4oit ±a!Ufc^- : E'y 3 

0, CPU 4 OS0I/O 5 OtAPXL-C, &7pmW)Wl1& 

6o*witi^. rtLbii, ±5itfc^y ->y 

^1-5Sa«l3 4 t % CPU4 0i*^ffi»lElK6 0iS: 

g»i-5iaM4 6 t *£A/-c^s. 

[0113] 2 ©ftig^l 40014, 

X.ii& B B^SB 7 0 *$A/-e^5. r cofc B B ^$15 7 0 

tt*^-rs©T-fcnii\ H*BgiiI TO^f©5fWS 
Sii^ b ft 9 , ^b b b^^§B 7 0 }ijiia®fo B a |fe^glS t * 

fc, KS«2 O^/y^^^^^t'WTttrjgiibt 
< , «b b b^^SP 7 0 ttSWm^jf B ^^S(i 

i- 5 *\ 5 V Mi * - 2 0 ± fc-T- *S Wl *ff?^ 

[0 114] r©J;5(-, *1, ^2©«Ss¥Jil 4 
o, 4 0 011 rclscItcflTii, 

^, fc B a*^ 7 0©^ s/^v^*^ srjKy -> y => >• 

TFTt -t-fttf, — ^©ttte^Ji 1 ? 7 0 * 

tutu »-^««**/h*<, £umm&&&<* 



[0115] r©jgi, m2<Dmm-m\ 40, 400 

^fe¥^^5*-KS«2 0±iC(±, H2 0 (C) kWl 
C< 3*^*1 2&TJ«iSl2 6iSJgj*$il*ritJlDA 
T, II, ig2«|S^J!l 4 0, 4 0 0lH*SaR1-5e 

[0 1 1 6] H2 1 (B) C;#-Ki4, 

02 1 (A) ('^i-#^#l-*D^T, Jbl:ti«i 

6 0 0 i:LT, *-K3&tR2 0K:|B*i-5J:5f-LTv> 
5 0 io^, Kffi£2 0 t(4, El 2 1 (A) (of; 
-r=>*?? 1 2R1MM2 6, 2 8I^P^LT, I3©t 
6?l6 0 0lr|l, tg2l£¥Sl 4 0, 4 00iM 

[0117] (IS 5 ©*ife©ffi53!) #35«©J&*f±, E 
2 2\C7r:-t3:5\^ KS« 2 o±fc s 

HI 2 1 (A) Cl^1-JS 1 ©KlE^Ji 1 4 0 i , 121 

(A) t^f^2Offife^Ji4 0 0i:«rte¥LT, IC 

Cll*^ * = 1 2MMfilft2 6, 2 9^»fig$ttT 

*5 t> , 1 , W.2 (DmBM-m 1 4 0, 4 0 0 S4, IBiS§ 2 

[0118] SAT. 122 (t^T I K©Kii:frfe 
Ico^T, H2 3~H2 9Sr#fi?,L.rlft^1--5 t , &*5, 
miWftte¥ll 4 0to^T(4, jf?2©lift©^f§R: 

xmm Ltchvt m&ffif&mmi-z <wt\ %z<o% 
mmmicxwtm Ltc^m^s 1 4 0 ©Kit^&i^© 

4 4$iJffl-et5 0 H 2 ©ft^S 4 0 o&ffl^fc 

14, iiH^&ttbT^©^^^^ 

[0119] (Xg 1 ) 12311 fSiSS^SB 8 0 ©56 
t/i57W7^->!) ^y'TFT£"at?i?2©ffi!iE¥ 
14 0 OOSSiSxm^L-CV^o r.^"C% 3?2©Kijg 
^Jl 4 0 0 k (4, -y- h®g 5 4 0, ^- hffilifli 5 4 
2, f+y^iifeSTWr^^U ^^S 5 4 4, 

B 7^7r^yp= i yl548, 550, y-^*i 

5 5 2, KMyttS5 5 4, S1I5 5 6, 
^-yayl5 5 82tl«Hfii-5l'mMl5 5 9Tfc6. 

[0 12 0] i ©if 2 ©t£SE¥Jl 4 0 0 (4, 
2 0±fc£&l^fi£+5<B-?ft<, *2©»S¥Jl4 0 



0©SS©fcfcfc©^fflV>Sg«ffl;i!±*8IJ32i«4 0 2 
±KUBi«£itS. £©»W»S4 0 2Hu 3?2©«<|e¥- 
14 0 0SrfMi-5fc&c0giay°P-fexSi*tBx5» 

[0121] sfc, 11 2 3 t*(±, mmmm4 0 o±t$i 

fctf r * S" !> =» ^KtM S Hfcfg 1 4 

0 4*»*LtV^„ r.W*l$>|fS4 0 4t4, 12© 
Sitt©^1§l-*5tf 3#8ftJl 12 0 tPH|{Clltg1-5 t>© 

[0122] ^^Jfeoff^r-e § b t , i? i #Wf 4 o 

4±(^LT^ltb^5*R8B5 5 9£iWt^3,, # 
MR 5 5 9 k LT, S i 0 2 , Si ,N/j: if©te*R*r 

ttniLTv^,, s i o 2 ai consul) (Dwwt, ^<om 

tfS, il#14, 1 0nm~5 mfMTfc 5 ©;$S&3; L < , 

4 0 ma- 1 ^mgit-efcSro^i^^SL-VV -t^JI 
(4, **©B«rC?E&*Siv ig2©Wg¥Ji4 

0 ofc*aft)4fcf±ft*»tefiw-*-5««i. jum. 
©/<yrjf, RMJit LT©«tg©rt©'>&< tfcio 

[0 1 2 3] &*5 N i^ia-3tli, S i OJIIipOtp 

rsi&i^-tH\ us 1 #&ti 404 ±.\z.%&#- vnm 

5 4 0, y-H6»IIS5 4 24^S:3^fifcLTt>J;v\ 

[0 1 2 4] #^ig©^«reii£bt-, *W15 5 95. 
tf*l#8!S4 04!^^? h*-/v5 5 3&»f& 

u y-^iWifte^y?^ h*-/w5 5 3(c^« 
U «^fgi^f»*4 0 4 J;«3TSa«l»*SnfcBR»!:« 
W-rsStttJ*H*fR5 2 2«r»J*LT^5. <C*J, Ml 
«5 4 0©^ti«5 2 2 (H^T) (4, f IB* 5 5 

[0 12 5] (IS2) St, I2 4!^fj;5t, ft 

i&?;i4 o o_L!', mztonmt ^xm^mmm^m 

fl4 10«t5. r©tt, Twrxyiin 
>-T F T©Slli'S c-cv^fcaSAs, SR»iBttg«SiJ4 

1 oti^^ilik^^So 

[0126] r ©fijtH#Jt*Jf 410tLt, 

^(o^mm (■rhDVM^ nw&tiki ^©*^ 

V Fny!7y^^S:ilf5^W5T-f5„ 
[0 12 7] (XS3) £ibt, 0 2 4t*-r45t, 
JB2 5Ht«-C*>5»»»tH(f*«4 l 0©±t, 
?*4 2 0S:gft5„ r©-^fe¥f*4 2 0(4, s§2 

<omm-m^o o©Kitmtit#$H5t)©-cfc5© 

T\ I2©«¥14 0 0©MitB#©7°nirX?MS*t' 
[0128] (114) St, i2 5©^AHSt± 



5^, mmmm4 o 2©*B«*»6.*s:»«i-5. 

[0 12 9] r©)fet4, 0 2SrSiiUfc«t 

Sl#H£H4 o 4WfJt£;Jx5„ :wa^ ill #88 
14 0 4 tjfrtffJii*; j;U«/^fci±#ffifiJ«i^4 £, M 

10 13 0] ftin, 12 5©^PPBlc^1-J; 
St£4 0 2I^SrJP^T, r©*«4 0 2 SrSSl 
4 0 4A^W^*5. 

[0 13 1] (XS5) ftl-, Wm-mA 0 0©Tffif- 
3S#L-C^5jgl£«*4 0 4«r, «itt», = 

fc*fc*ftKJ:!9Bit*i-5. r*U-J:<9, H 2 6 K*-*" 

-ftis¥*4 2 Ot-*fe?^hfcr t£45„ r©£ 
t, y— ^SS5 5 2©— ffitt, 3y^f*-^5 5 
3Sr^L.TSIllUr, 8fflKa55 2 2 #J&£$;ft5. ^ 
- h®f|5 4 0©-^tlW]#tgtti$^5o 
[0 13 2] 4*5, HMilLfcaw*«4 0 2|:{,il» 
ill 4 0 4C0-g|i^#*b-CV^S^lC!±|Wl1t('^*1- 
So 4*3, £E4 0 2OT^77O£5it«ffi^ 
ft, #*4*W-C«*S*fCV^S»#*fct4, **4 0 

4fc>*>, WflfflLfc^X«4 0 2te#U 

[0 13 3] (116) ftfc, 12 7fc5*i"J:5t, £ 

2 ©«te¥l 4 0 0^ 1o - K£K 2 o ±tc*«£tt* 
■ 4 3 0tHtl*t5. ;:©fc^, *-KIS2 0 
±te^»^*jxfcEi»2 9fc» »2©*ME:?»4 0 0 

©Sffi4S§?5 2 2 tasa-faSj-bS. 

[oi34] arattg^s 43otim ^2 <omm 
(Dmmtmm^ACF^m^\ stassus 2 2£E*t2 
9 ta, ^ ©ractstitiiftff ^ nsist?- 4 3 

[0135] 4*3, -wm-wt x^xmrn-t ks 

fc, rft(K**-e js>« KS« 2 0 a, mz ©«<E¥ 
14 0 0 Sr»*-i-5fcftO»K4 0 2 ttt'*, iMM£, 
jft&tt^©#ttri s &5t>©T*fcoTt>4v\, -^©ns 

(4, *ffi4 0 2«£|&2©ftte¥«4 0 0£fl&£U * 
1 2 4 0 0 fe-^¥ft?'fc5 A- K 

lfi2 0Cls?t5fc*, r.©#- K36K2 0C:g*$ 
tL-Slftt, ^tSHStt(4, l2©Sfe?i4 0 0»M 

-^fe¥-*4 2 0 toV^TtP^-C&So 
[0 13 6] Lfc^oT, S2OSEIe?14 0 0CM 
©^©ftPU&g^Tmaxfc L-fctt, — ft, XftitB^ft: 

420, 2 ocommmt u-t, #7**5$^ (t g ) 

* fc (4 T raaxJsX T © t> © V ^ 5 - £ ^ s T? t 
■5. 0IRf4\ -ft, -*S?ft4 2 0, 2 0(4, #7* 
fS#£ (T g) SfctttHfcjiitffl 1 * L< (4 8 0 OtH 



T, 49»*L<!45 0 0°Ci^T, £<bfc$f*L<(43 

2 o°ce;T©W4-e«^i-5 ^ t an?*«. 

[0137] (I@ 7 ) ftt, f^Hffiffi^l 4105: 
T, K?I4 0 0Sr-ft«5^4 2 0 4>9 5l^iil^ 
«4 l ofr, WjtHMrWWWfciOlS**-^*. iWa 
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(54) [Title of the Invention] IC CARD, THIN FILM INTEGRATED CIRCUIT 
DEVICE, AND MANUFACTURING METHOD THEREOF 
(57) [Abstract] 

[Object] To provide a thin, lightweight, and flexible IC card. 
5 [Solution] A method is to manufacture an IC card 10 by transferring a layer to be 
transferred 140 including a thin film integrated circuit formed on a substrate for 
manufacture 100 to a card substrate 20 having wirings 18A ~ 18C. In a first step, a 
separation layer 120 which is peeled by light irradiation is formed on the substrate for 
manufacture 100. In a second step, the layer to be transferred 140 including the thin 

10 film integrated circuit to be mounted on the IC card is formed on the separation layer 
120. At this time, an electrode-exposed portion 141 is formed by exposing a portion to 
be a terminal. In a third step, the wirings 18A ~ 1 8C are formed on the card substrate 
20. In a fourth step, the layer to be transferred 140 is bonded onto the card substrate 
20 by a conductive adhesive 160 in a positional relation where the wirings 18A ~ 18C 

15 and the electrode-exposed portion 141 are brought into conduction. In a fifth step, the 
substrate for manufacture 100 is removed from the layer to be transferred 140. 
[Scope of Claims] 

[Claim 1] A method for manufacturing an IC card by transferring a layer to be 
transferred including a thin film integrated circuit formed on a substrate for manufacture 
20 to a card substrate, comprising: 

a first step of forming a separation layer on the substrate for manufacture; 
a second step of forming the layer to be transferred including the thin film 
integrated circuit on the separation layer and forming an electrode-exposed portion by 
exposing a portion to be a terminal; 
25 a third step of forming a wiring pattern on the card substrate; 

a fourth step of bonding the layer to be transferred to the card substrate in a 
positional relation where the wiring pattern and the electrode-exposed portion are 
brought into conduction; and 

a fifth step of removing the substrate for manufacture from the layer to be 
30 transferred along the separation layer. 

[Claim 2] The method for manufacturing an IC card, according to claim 1, wherein 
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the second step includes a step of simultaneously forming a plurality of the layers to be 
transferred on the one substrate for manufacture on which the separation layer is formed 
and a step of cutting the plurality of layers to be transferred into separate sections. 
[Claim 3] The method for manufacturing an IC card, according to claim 2, 

wherein the second step includes an inspection step of inspecting electrical 
characteristics of the plurality of layers to be transferred which are formed 
simultaneously; and 

wherein the fourth step includes a step of bonding the layer to be transferred 
which is determined as a non-defective product in the inspection step onto the substrate. 
[Claim 4] The method for manufacturing an IC card, according to any one of claims 1 
to 3, wherein the fourth step includes a step of bonding the layers to be transferred in a 
plurality of regions on the card substrate. 

[Claim 5] The method for manufacturing an IC card, according to any one of claims 1 
to 4, wherein the card substrate and the layer to be transferred are bonded to each other 
with an anisotropic conductive film interposed therebetween in the third step. 
[Claim 6] A method for manufacturing an IC card by transferring a layer to be 
transferred including a thin film integrated circuit formed on a substrate for manufacture 
to a card substrate, comprising: 

a first step of forming a first separation layer on the substrate for manufacture; 

a second step of forming the layer to be transferred including the thin film 
integrated circuit on the separation layer; 

a third step of bonding the layer to be transferred onto a primary transfer body 
with a bonding layer interposed therebetween; 

a fourth step of removing the substrate for manufacture from the layer to be 
transferred along the first separation layer and forming an electrode-exposed portion by 
exposing a portion to be a terminal of the layer to be transferred; 

a fifth step of forming a wiring pattern on the card substrate; and 

a sixth step of bonding the layer to be transferred to the card substrate which is 
a secondary transfer body in a positional relation where the wiring pattern and the 
electrode-exposed portion are brought into conduction. 

[Claim 7] The method for manufacturing an IC card, according to claim 6, wherein 
the third step includes a seventh step of removing the primary transfer body from the 
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layer to be transferred along the second separation layer by using the second separation 
layer as the bonding layer. 

[Claim 8] An IC card manufactured by the method according to any one of claims 1 to 
7. 

5 [Claim 9] The IC card according to claim 8, wherein the card substrate is plastics. 

[Claim 10] The IC card according to claim 8 or 9, wherein the semiconductor 
integrated circuit includes a programmable ROM. 

[Claim 11] The IC card according to claim 10, wherein the programmable ROM is a 
one time PROM which is writable only once. 
10 [Claim 12] The IC card according to claim 10, wherein the programmable ROM is a 
ferroelectric memory. 

[Claim 13] The IC card according to claim 10, wherein the programmable ROM is an 
EEPROM. 

[Claim 14] The IC card according to any one of claims 8 to 13, further comprising a 
1 5 magnetic memory in addition to the semiconductor integrated circuit. 

[Claim 15] A method for manufacturing a thin film integrated circuit device by 

transferring a layer to be transferred including a thin film integrated circuit formed on a 

substrate to a transfer body, comprising: 

a step of forming a separation layer on the substrate; 
20 a step of forming the layer to be transferred including the thin film integrated 

circuit on the separation layer and forming an electrode-exposed portion by exposing a 

portion to be a terminal; 

a step of forming a wiring pattern on the transfer body; 

a step of bonding the layer to be transferred to the transfer body in a positional 
25 relation where the wiring pattern and the electrode-exposed portion are brought into 
conduction; and 

a step of removing the substrate from the layer to be transferred along the 
separation layer. 

[Claim 16] A thin fdm integrated circuit device manufactured by the method 
3 0 according to claim 1 5 . 

[Detailed Description of the Invention] 
[0001] 
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[Technical Field to which the Invention Pertains] The present invention relates to an IC 
card, a thin film integrated circuit device, and a manufacturing method thereof. 
[0002] 

[Background Art and Problems to be Solved by the Invention] Conventionally, as an IC 
5 card including an integrated circuit (IC), a memory card, an I/O (input-output circuit) 
card, an ISO-compliant card, and the like have been known. Here, an ISO-compliant 
card is an IC card including a microprocessor and a memory as an integrated circuit and 
is widely used for medical care, finance, and the like because it can have a security 
function. In addition, a memory card is an IC card which does not include a 

10 microprocessor and which includes only a lot of memories as an integrated circuit and is 
widely used as a portable memory device used for a personal computer, an electronic 
instrument, a game machine, or the like. An I/O card is an IC card having various 
functions of a modem, a LAN, the Internet, and the like and is widely used as an 
input-output device which is put on and taken off a personal computer or the like. 

15 [0003] Such an IC card has been manufactured by forming an IC by using a silicon 
substrate first and then by mounting the silicon IC chip on a circuit board. Therefore, 
since the IC card includes the circuit board in addition to the silicon substrate which is a 
basis of IC manufacture, the IC card is thick and hard and does not have high portability. 
Further, the circuit board itself and a protective layer of the IC chip have to be formed 

20 comparatively thick in order to protect the IC chip against external force. Also from 
this aspect, the IC card is hard and heavy. 

[0004] The present invention is made in view of the foregoing circumstances. An 
object thereof is to provide a lightweight and thin IC card, a thin film integrated circuit, 
and a manufacturing method thereof by employing an entirely new method. 
25 [0005] Another object of the present invention is to provide a flexible IC card. 
[0006] 

[Means for Solving the Problem] The present invention which solves the above 
problems has the following structure. 

[0007] The invention according to claim 1 is a method for manufacturing an IC card by 
30 transferring a layer to be transferred including a thin film integrated circuit formed on a 
substrate for manufacture to a card substrate. The method includes a first step of 
forming a separation layer on the substrate for manufacture; a second step of forming 
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the layer to be transferred including the thin film integrated circuit on the separation 
layer and forming an electrode-exposed portion by exposing a portion to be a terminal; a 
third step of forming a wiring pattern on the card substrate; a fourth step of bonding the 
layer to be transferred to the card substrate in a positional relation where the wiring 
5 pattern and the electrode-exposed portion are brought into conduction; and a fifth step 
of removing the substrate for manufacture from the layer to be transferred along the 
separation layer. 

[0008] For example, a separation layer having a light absorption characteristic is 
provided on a substrate for manufacture having high reliability in device manufacture, 

10 such as a quartz substrate, and a layer to be transferred including a thin film integrated 
circuit is formed on the substrate for manufacture. After the layer to be transferred is 
bonded to a card substrate, the separation layer is irradiated with light, for example. 
Thus, a peeling phenomenon is generated in the separation layer so that adhesion 
between the separation layer and the substrate for manufacture is decreased. Then, by 

15 applying force to the substrate for manufacture, it is detached from the layer to be 
transferred. Accordingly, the layer to be transferred is transferred to the card substrate, 
so that an IC card is manufactured. The IC card can be made comparatively thin and 
lightweight because the substrate for manufacture is removed. Further, since the card 
substrate itself does not have limitations on heat resistance for withstanding a process of 

20 forming a thin film, or the like, the card substrate can be made thinner and lighter. 
Thus, reduction in size and weight of the IC card is achieved. 

[0009] As for the invention according to claim 2, in claim 1, the second step includes a 
step of simultaneously forming a plurality of the layers to be transferred on the one 
substrate for manufacture on which the separation layer is formed and a step of cutting 

25 the plurality of layers to be transferred into separate sections. 

[0010] Thus, manufacturing cost of the layer to be transferred is considerably reduced. 
[0011] At this time, as shown in claim 3, it is preferable that the second step include an 
inspection step of inspecting electrical characteristics of the plurality of layers to be 
transferred which are formed simultaneously and that the fourth step include a step of 

30 bonding the layer to be transferred which is determined as a non-defective product in 
the inspection step onto the substrate. 

[0012] Thus, probability of defects in the entire IC card due to a defect in only the layer 
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to be transferred is considerably reduced, so that yield is improved. 

[0013] As shown in claim 4, the third step can include a step of bonding the layers to be 

transferred in a plurality of regions on the first substrate. 

[0014] In particular, it is advantageous in the case of transferring plural different kinds 
of layers to be transferred whose semiconductor layers are, for example, amorphous 
silicon and polysilicon. 

[0015] As shown in claim 5, the card substrate and the layer to be transferred are 
preferably bonded to each other with an anisotropic conductive film interposed 
therebetween in the third step. 

[0016] With the anisotropic conductive film, adjacent wirings can be prevented from 
short-circuiting. 

[0017] The invention according to claim 6 is a method for manufacturing an IC card by 
transferring a layer to be transferred including a thin film integrated circuit formed on a 
substrate for manufacture to a card substrate. The method includes a first step of 
forming a first separation layer on the substrate for manufacture; a second step of 
forming the layer to be transferred including the thin film integrated circuit on the 
separation layer; a third step of bonding the layer to be transferred onto a primary 
transfer body with a bonding layer interposed therebetween; a fourth step of removing 
the substrate for manufacture from the layer to be transferred along the first separation 
layer and forming an electrode-exposed portion by exposing a portion to be a terminal 
of the layer to be transferred; a fifth step of forming a wiring pattern on the card 
substrate; and a sixth step of bonding the layer to be transferred to the card substrate 
which is a secondary transfer body in a positional relation where the wiring pattern and 
the electrode-exposed portion are brought into conduction. 

[0018] According to the invention of claim 6, the stacked relation of the layer to be 
transferred with respect to the substrate for manufacture is ensured on the card substrate 
which is the secondary transfer body without being turned upside down and. 
[0019] As for the invention according to claim 7, in claim 6, the third step further 
includes a seventh step of removing the primary transfer body from the layer to be 
transferred along the second separation layer by using the second separation layer as the 
bonding layer. 

[0020] According to the invention of claim 7, in the case where the primary transfer 
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body is not necessary for the 1C card, it can be removed along the second separation 
layer. 

[0021] The invention according to claim 8 defines an IC card manufactured by the 
method according to any one of claims 1 to 7. As described above, a thin and 
lightweight IC card can be provided. 

[0022] In particular, as shown in claim 9, when the card substrate is plastics, a flexible 
IC card can be provided. 

[0023] Further, when the IC card includes a programmable ROM (read only memory) as 
a transferred thin film semiconductor integrated circuit as shown in claim 10, the IC 
card can be utilized for various purposes as a memory medium card. As shown in 
claims 11 to 13, a one time PROM which is writable only once, a ferroelectric memory, 
an EEPROM (electrically erasable ROM) which is electrically erasable, and the like can 
be given as the programmable ROM (PROM). 

[0024] Furthermore, as shown in claim 14, together with the PROM or instead of the 
PROM, the IC card preferably includes a magnetic memory. This is because the 
magnetic memory has high storage capacity, which is preferable. In particular, in the 
case where the magnetic memory is provided together with the PROM, it is preferable 
that data related to security be stored in the PROM which can store the data surely 
without being erased by external magnetism or the like and the other data be stored in 
the magnetic memory having high storage capacity. 

[0025] Claims 15 and 16 clarify that the present invention can be applied not only to the 
IC card but also to a thin film integrated circuit device with a shape other than a card 
shape and a manufacturing method thereof. 
[0026] 

[Embodiment of the Invention] Next, embodiments of the present invention will be 
described with reference to the drawings. 
[0027] (First Embodiment) 

(General description of IC card) First, an example of an IC card is described with 
reference to FIG 1 . 

[0028] In FIG. 1 , a block diagram of a ROM (read only memory) card is illustrated. In 
FIG. 1, a connector 12, an I/O 14, and a ROM 16 are provided on a card substrate. 
[0029] Here, the connector 12 is connected to a terminal on a host system side when a 
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ROM card 10 is inserted into a card slot of the host system. In the connector 12, a 
power supply terminal 12A, a ground terminal 12B, control terminals 12C and 12D, an 
address terminal 12E, and a data terminal 12F are provided. 

[0030] Further, the power supply terminal 12A is connected to the input-output terminal 
(I/O) 14 and the ROM 16 via a wiring 18 A. The ground terminal 12B is connected to 
the I/O 14 and the ROM 16 via a wiring 18B. The other terminals 12C ~ 12F are 
connected to the connector 12 via a wiring 1 8C. The I/O 1 4 is connected to the ROM 
16 via a wiring 18D. 

[0031] The I/O 14 is provided between the connector 12 and the ROM 16 and is 
provided with a decoder circuit, an input circuit, and an output circuit. When the 
ROM card 10 is inserted into the card slot of the host system, electric power is supplied 
to the I/O 14 and the ROM 16 via the power supply terminal 12A and the ground 
terminal 12B. Further, when a control signal and an address signal from the host 
system are input to the I/O 14 via the control terminals 12C and 12D and the address 
terminal 12E, an address specification signal for specifying the address of the ROM 16 
is supplied via the input circuit and the decode circuit. Data which is read from the 
ROM 16 in response to the address is output from the ROM card 10 via the output 
circuit and the decode circuit of the I/O 16 and the data terminal 12F with a 
specification which conforms to the standards of the host system. 
[0032] A method for manufacturing the IC card illustrated in FIG 1 is described below 
with reference to FIGS. 2 ~ 6. 

[0033] [Step 1] In this embodiment, among the components illustrated in FIG 1, the 
various terminals 12A ~ 12F and the wirings 18A ~ 18C are formed on a card substrate 
20, as illustrated in FIG 2. 

[0034] Here, the material of the card substrate 20 is a synthetic resin such as plastics or 
a plate-like insulating substrate which is lightweight and comparatively thin, such as a 
glass substrate. The I/O 14, the ROM 16, and the wiring 18D for connecting them, 
which are illustrated in FIG 1, are formed in a layer to be transferred 140 illustrated in 
FIG. 2. The layer to be transferred 140 is transferred onto the card substrate 20, so that 
the ROM card 10 which is an example of the IC card illustrated in FIG 1 is 
manufactured. 
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[0035] [Step 2] As illustrated in FIG 3(A), a separation layer (light absorption layer) 
120 is formed on a substrate 100. 

[0036] The substrate 100 and the separation layer 120 are described below. 
[0037] 1. Description of the substrate 100 
5 The substrate 100 preferably has a light-transmitting property for transmitting light. 

[0038] In this case, light transmittance is preferably 10 % or higher, more preferably 50 
% or higher. If the transmittance is too low, the attenuation (loss) of light is increased, 
so that a larger amount of light is necessary for peeling the separation layer 120. 
[0039] In addition, the substrate 100 is preferably formed using a material having high 

10 reliability. In particular, the substrate 100 is preferably formed using a material having 
high heat resistance. The reason for this is as follows: for example, when the layer to 
be transferred 140 and an intermediate layer 142 which are described later are formed, 
process temperature might be high (e.g., approximately 350 to 1000 °C) depending on 
the kind or a formation method; however, even in that case, the range of setting 

15 deposition conditions such as a temperature condition is broadened in forming the layer 
to be transferred 140 and the like on the substrate 100 when the substrate 100 has high 
heat resistance. 

[0040] Therefore, when the maximum temperature in forming the layer to be transferred 
140 is denoted by Tmax, the substrate 100 is preferably formed using a material whose 
20 strain point is Tmax or more. Specifically, the constituent material of the substrate 100 
is preferably a material whose strain point is 350 °C or more, more preferably a material 
whose strain point is 500 °C or more. As such a material, for example, heat-resistant 
glass such as quartz glass, Corning 7059, and Nippon Electric Glass OA-2 can be 
given. 

25 [0041] Further, although there is no particular limitations on the thickness of the 
substrate 100, usually, it is preferably approximately 0.1 to 5.0 mm, more preferably 
approximately 0.5 to 1.5 mm. If the thickness of the substrate 100 is too small, it leads 
to decrease in strength. If the thickness of the substrate 100 is too large, the 
attenuation of light easily occurs in the case where the transmittance of the substrate 100 

30 is low. Note that in the case where the light transmittance of the substrate 100 is high, 
the thickness may exceed the above upper limit. Note that the thickness of the 
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substrate 100 is preferably uniform so that light irradiation can be performed uniformly. 
[0042] 2. Description of the separation layer 120 

The separation layer 120 has a property of absorbing irradiation light and causing 
peeling in the layer and/or at an interface (hereinafter referred to as "peeling in layer" 
5 and/or "interface peeling"). Preferably, a material is used in which bonding strength 
between atoms or molecules of a substance included in the separation layer 120 is 
eliminated or decreased by light irradiation, i.e., ablation is generated, so that peeling in 
layer and/or interface peeling occurs. 

[0043] Further, in some cases, a gas is released from the separation layer 120 by light 
10 irradiation, so that a separation effect is expressed. That is, there are a case in which a 
constituent contained in the separation layer 120 becomes a gas and is released and a 
case in which the separation layer 120 absorbs light and becomes a gas for a moment 
and its steam is released and contributes to separation. As the composition of the 
separation layer 120, for example, materials described in the following A ~ E can be 
15 given. 

[0044] A. Amorphous silicon (a-Si) 

Hydrogen (H) may be contained in amorphous silicon, hi this case, the content of H is 
preferably approximately 2 atomic % or more, more preferably approximately 2-20 
atomic %. When hydrogen (H) is contained in a predetermined amount in this manner, 

20 hydrogen is released by light irradiation and internal pressure is generated in the 
separation layer 120, which corresponds to force for peeling thin films formed above 
and below. The content of hydrogen (H) in amorphous silicon can be adjusted by 
setting deposition conditions, for example, conditions of gas composition, gas pressure, 
gas atmosphere, gas flow rate, temperature, substrate temperature, input power, and the 

25 like in CVD, as appropriate. 

[0045] B. Various oxide ceramics, dielectrics (ferroelectric substances), or 
semiconductors, such as silicon oxide or a silicate compound, titanium oxide or a 
titanate compound, zirconium oxide or a zirconate compound, and lanthanum oxide or a 
lanthanate compound 

30 As silicon oxide, SiO, Si0 2 , and Si 3 0 2 can be given. As a silicate compound, for 
example, K 2 Si0 3 , Li 2 Si0 3 , CaSi0 3 , ZrSiQ 4 , andNa 2 Si0 3 can be given. 
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[0046] As titanium oxide, TiO, Ti 2 0 3 , and Ti0 2 can be given. As a titanate compound, 
for example, BaTi0 4 , BaTi0 3 , Ba 2 Ti 9 O 20 , BaTi 5 O n , CaTi0 3 , SrTi0 3 , PbTi0 3 , MgTi0 3 , 
ZrTi0 2 , SnTi0 4 , Al 2 Ti0 5 , and FeTi0 3 can be given. 

[0047] As zirconium oxide, Zr0 2 can be given. As a zirconate compound, for example, 
5 BaZr0 3 , ZrSi0 4 , PbZr0 3 , MgZr0 3 , and K 2 Zr0 3 can be given. 

[0048] C. Ceramics or dielectrics (ferroelectric substances) such as PZT, PLZT, PLLZT, 
and PBZT 

D. Nitride ceramics such as silicon nitride, aluminum nitride, and titanium nitride 

E. Organic polymer materials 

10 As an organic polymer material, any material can be used as long as it has a bond of 
-CH-, -CO- (ketone), -CONH-(amide), -NH-(imide), -COO-(ester), -N=N-(azo), 
-CH=N- (sif), or the like (the bond is cut by light irradiation), in particular, as long as it 
has a lot of such bonds. Alternatively, the organic polymer material may contain 
aromatic hydrocarbon (one or more benzene rings or condensed rings thereof) in a 

15 structural formula. 

[0049] As specific examples of such an organic polymer material, polyolefin such as 
polyethylene or polypropylene, polyimide, polyamide, polyester, polymethyl 
methacrylate (PMMA), polyphenylene sulfide (PPS), polyether sulfone (PES), an epoxy 
resin, and the like can be given. 

20 [0050] F. metal 

As metal, for example, Al, Li, Ti, Mn, In, Sn, Y, La, Ce, Nd, Pr, Gd, and Sm; and an 
alloy containing at least one kind of them can be given. 

[0051] In addition, although the thickness of the separation layer 120 varies depending 
on conditions of the purpose of peeling, the composition of the separation layer 120, the 

25 structure of the layer, a formation method, and the like, usually, it is preferably 
approximately 1 nm to 20 um, more preferably approximately 10 ran to 2 pm, much 
more preferably approximately 40 mn to 1 pm. If the thickness of the separation layer 
120 is too small, uniformity of deposition is impaired, so that unevenness might be 
generated in the peeling. Alternatively, if the thickness of the separation layer 120 is 

30 too large, it is necessary to increase the power of light (the amount of light) in order to 
ensure a favorable peeling property of the separation layer 120, and in removing the 
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separation layer 120 later, the operation takes time. Note that it is preferable that the 
thickness of the separation layer 120 be as uniform as possible. 

[0052] There is no particular limitations on the formation method of the separation layer 
120, and it is selected as appropriate in accordance with conditions of the composition 
5 of the film, the thickness, and the like. For example, a variety of vapor deposition 
such as CVD (including MOCVD, low-pressure CVD, and ECR-CVD), evaporation, 
molecular-beam deposition (MB), sputtering, ion plating, and PVD; a variety of plating 
methods such as electroplating, immersion plating (dipping), and electroless plating; a 
coating method such as a Langmuir-Blodgett (LB) method, spin coating, spray coating, 
1 0 or roll coating; a variety of printing methods; a transfer method; an ink-jet method; a 
powder jet method, and the like can be given. The separation layer 120 can be formed 
by combining two or more of them. 

[0053] Note that in the case where the separation layer 120 is formed using ceramics by 
a sol-gel method or in the case where the separation layer 120 is formed using an 
15 organic polymer material, it is preferable to form the separation layer 120 by a coating 
method, particularly, spin coating. 

[0054] In the case where the composition of the separation layer 120 is amorphous 
silicon (a-Si), a vapor deposition method (CVD), particularly, low-pressure (LP) CVD is 
better than plasma CVD, atmospheric (AP) CVD, and ECR. 

20 [0055] For example, in an amorphous silicon layer formed by plasma CVD, a 
comparatively large amount of hydrogen is contained. With the existence of hydrogen, 
ablation of the amorphous silicon layer is facilitated; however, when the substrate 
temperature at the time of deposition exceeds, for example, 350 °C, hydrogen is 
released from the amorphous silicon layer. 

25 [0056] Further, a plasma CVD fdm has comparatively weak adhesion, and the substrate 
100 and the layer to be transferred 140 might be separated in a wet cleaning step in a 
device manufacturing process. 

[0057] In this regard, an LPCVD film is better because there is no possibility of release 
of hydrogen and sufficient adhesion can be ensured. 
30 [0058] Here, ablation refers to a phenomenon where a fixed material which absorbs 
irradiation light (constituent material of the separation layer 120) is excited 
photochemically or thermally and the bond of atoms or molecules on a surface or inside 
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thereof is cut and released, and mainly appears as a phenomenon where all or part of the 
constituent material of the separation layer 120 causes phase-change such as melting or 
transpiration (vaporization). Further, in some cases, all or part of the constituent 
material of the separation layer 120 is in a micro-foam state by the phase-change, so that 
5 bonding strength is decreased. 

[0059] [Step 3] Next, as illustrated in FIG 3B, the layer to be transferred (thin-film 
device layer) 140 is formed on the separation layer 120. 

[0060] A magnified cross-sectional view of a K portion of the thin-film device layer 140 
(a portion surrounded by a dashed-dotted line in FIG. 3(B)) is illustrated in FIG. 3(B). 

10 As illustrated, the thin-film device layer 140 includes a TFT (thin film transistor) 
formed on the Si0 2 film (intermediate layer) 142, for example. The TFT includes 
source and drain layers 146 formed by introducing an n-type impurity into a polysilicon 
layer, a channel layer 144, a gate insulating film 148, a gate electrode 150, an interlayer 
insulating film 154, and an electrode 152 including, for example, aluminum. 

15 [0061] Here, in the thin-film device layer 140, among wiring layers which are 
connected to a polysilicon TFT, an end portion which is connected to the wirings 18A ~ 
18C formed on the card substrate 20 is formed as the exposed-end portion 141. 
[0062] Although the Si0 2 film is used as the intermediate layer which is provided in 
contact with the separation layer 120 in this embodiment, another insulating film of 

20 Si 3 N 4 or the like can be used. Although the thickness of the Si0 2 film (intermediate 
layer) is determined as appropriate in accordance with the purpose of formation and the 
degree of function to be exerted, usually, it is preferably approximately 10 nm to 5 pm, 
more preferably approximately 40 nm to 1 pm. The intermediate layer is formed for a 
variety of purposes. For example, an intermediate layer which performs at least one of 

25 functions as a protective layer for protecting the layer to be transferred 140 physically or 
chemically, an insulating layer, a conductive layer, a light blocking layer for laser light, 
a barrier layer for preventing migration, and a reflective layer can be given. 
[0063] Note that according to the circumstances, the intermediate layer such as the Si0 2 
film is not formed, and the layer to be transferred (thin-film device layer) 140 may be 

30 directly formed on the separation layer 120. 

[0064] As a thin film element for the IC card, in addition to a TFT, for example, there 
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are a thin film diode, a photoelectric conversion element including a PIN junction of 
silicon (an optical sensor or a solar cell), a silicon resistor, other thin-film 
semiconductor devices, an electrode (e.g., a transparent electrode such as ITO or a mesa 
film), a switching element, a memory, an actuator such as a piezoelectric element, a 
micro mirror (piezoelectric thin-film ceramics), a magnetic recording thin-film head, a 
coil, an inductor, a thin-film high magnetic permeability material, a micro magnetic 
device in which such materials are combined, a filter, a reflective film, a dichroic mirror, 
and the like. 

[0065] Such a thin film element (thin film device) is usually formed at comparatively 
high temperature due to its formation method. Therefore, in this case, as described 
above, a substrate which has reliability for withstanding the processing temperature is 
needed as the substrate 100. 

[0066] [Step 4] Next, as illustrated in FIG 4, the thin-film device layer 140 is attached 
onto the card substrate 20 with a conductive adhesive layer 160 interposed therebetween. 
At this time, the wirings 18A ~ 18C which are formed on the card substrate 20 in 
advance face with the exposed-end portion 141 of the thin-film device layer 140. 
[0067] A preferred example of the conductive adhesive layer 160 is an ACF (anisotropic 
conductive film). For example, an ACF is arranged between the wirings 18A ~ 18C 
and the exposed-end portion 141 . Pressure is applied to the substrate 1 00 and the card 
substrate 20 from the outside, and the wirings 18A ~ 18C and the exposed-end portion 
141 are thermally compressed. With the application of pressure, pressure is also 
applied to conductive particles 161 contained in an adhesive of the ACF, and the wirings 
18A~ 18C are electrically connected to the exposed-end portion 141 via the conductive 
particles 161 to which pressure is applied. With the ACF, conduction is ensured only 
in a thickness direction, so that the adjacent wirings 18A ~ 18C or the exposed-end 
portions 141 can be prevented from short-circuiting. Note that another conductive 
adhesive can be used. As the material of an adhesive of the conductive adhesive layer 
160, various curable adhesives such as a reactive curable adhesive, a thermosetting 
adhesive, a photocurable adhesive such as an ultraviolet curable adhesive, and an 
anaerobic curable adhesive can be given. As the composition of the adhesive, for 
example, any material including epoxy, acrylate, or silicone can be used. 
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[0068] In the case of using the curable adhesive, for example, the curable adhesive is 
applied onto the card substrate 20, and the layer to be transferred (thin-film device 
layer) 140 is bonded thereonto. Then, by curing the curable adhesive by a curing 
method appropriate for characteristics of the curable adhesive, the layer to be 
5 transferred (thin-film device layer) 140 is attached and fixed to the card substrate 20. 
[0069] In the case where the adhesive is a photocurable type, light irradiation is 
performed from the outside of either one or both the transparent card substrate 20 and 
the light-transmitting substrate 100. In this case, as the adhesive in the conductive 
adhesive layer 160, a photocurable adhesive such as an ultraviolet curable adhesive, 
10 which does not easily influence the thin-film device layer, is preferable. 

[0070] [Step 5] Next, as illustrated in arrow A in FIG. 5, light irradiation is performed 
from a rear surface side of the substrate 100. 

[0071] After this light transmits through the substrate 100, the light is delivered to the 
separation layer 120. Thus, peeling in layer and/or interface peeling is generated in the 

15 separation layer 120, so that bonding strength is decreased or eliminated. 

[0072] It is assumed that the principle of the generation of peeling in layer and/or 
interface peeling in the separation layer 120 be due to generation of ablation in the 
constituent material of the separation layer 120, release of a gas contained in the 
separation layer 120, or phase-change such as melting or transpiration generated just 

20 after the irradiation. 

[0073] Here, ablation refers to a phenomenon where a fixed material which absorbs 
irradiation light (constituent material of the separation layer 120) is excited 
photochemically or thermally and the bond of atoms or molecules on a surface or inside 
thereof is cut and released, and mainly appears as a phenomenon where all or part of the 

25 constituent material of the separation layer 120 causes phase-change such as melting or 
transpiration (vaporization). Further, in some cases, all or part of the constituent 
material of the separation layer 1 20 is in a micro-foam state by the phase-change, so that 
bonding strength is decreased. 

[0074] Whether peeling in layer is generated in the separation layer 120, interface 
30 peeling is generated, or both peeling is generated depends on the composition of the 
separation layer 120 and other various factors. As one of the factors, a condition such 
as the kind, wavelength, intensity, or attained depth of irradiation light can be given. 
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[0075] As the irradiation light, any light can be used as long as peeling in layer and/or 
interface peeling is generated in the separation layer 120. For example, an X-ray, an 
ultraviolet ray, visible light, an infrared ray (a heat ray), laser light, a millimeter wave, a 
microwave, an electron beam, a radiation ray (an a ray, a P ray, or a y ray) and the like 
5 can be given. Among these, laser light is preferable because peeling (ablation) of the 
separation layer 120 can be easily generated. 

[0076] As a laser apparatus for generating this laser light, various gas lasers, solid state 
lasers (semiconductor lasers), and the like can be given. An excimer laser, a Nd-YAG 
laser, an Ar laser, a C0 2 laser, a CO laser, a He-Ne laser, or the like is preferably used. 

10 Among these, an excimer laser is particularly preferable. 

[0077] Since an excimer laser outputs high energy in a short wavelength range, it is 
possible to generate ablation in the separation layer 120 for an extremely short time. 
Thus, the separation layer 120 can be peeled while rise in temperature in the adjacent 
card substrate 20, the substrate 100, and the like is not easily generated, that is, while 

1 5 deterioration or damage is not generated. 

[0078] Further, in generating ablation in the separation layer 100, in the case where light 
has wavelength dependence, the wavelength of irradiation laser light is preferably 
approximately 100 to 350 nm. 

[0079] FIG. 7 illustrates an example of transmittance of the substrate 100 with respect to 
20 the wavelength of light. As illustrated, the substrate 1 00 has a characteristic where the 
transmittance increases steeply with respect to a wavelength of 300 nm. In such a case, 
irradiation with light having a wavelength of 300 nm or more (e.g., Xe-Cl excimer laser 
light having a wavelength of 308 nm) is performed. 

[0080] Alternatively, in the case where a separation characteristic is given to the 
25 separation layer 120 by generating release of gas, phase-change such as vaporization or 
sublimation, for example, the wavelength of irradiation laser light is preferably 
approximately 350 to 1200 nm. 

[0081] In addition, the energy density of the irradiation laser light, particularly, energy 
density in the case of an excimer laser is preferably set to approximately 10 to 5000 
30 mJ/cm 2 , more preferably set to approximately 100 to 500 mJ/cm 2 . Further, irradiation 
time is preferably set to approximately 1 to 1000 nsec, more preferably set to 
approximately 10 to 100 nsec. If the energy density is low or the irradiation time is 
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short, sufficient ablation or the like is not generated. Alternatively, if the energy 
density is high or the irradiation time is long, the layer to be transferred 140 might be 
adversely affected by irradiation light which transmits through the separation layer 120. 
[0082] Note that as for the irradiation light typified by laser light, the irradiation 
5 direction of the irradiation light is not limited to a direction perpendicular to the 
separation layer 120 and may be a direction which is inclined at a predetermined angle 
with respect to the separation layer 120, as long as the light irradiation is performed so 
that intensity of the light is almost uniform. 

[0083] Next, as illustrated in arrow B in FIG 5, the substrate 100 is detached from the 
10 separation layer 120 by applying force to the substrate 100. Although not illustrated in 
FIG 5, after the detachment, the separation layer might adhere onto the substrate 100. 
[0084] [Step 6] Next, the remaining separation layer 120 is removed by, for example, a 
method such as cleaning, etching, ashing, or polishing, or a method in which these 
methods are combined with each other. Thus, as illustrated in FIG 6, the layer to be 
15 transferred (thin-film device layer) 140 is transferred to the card substrate 20, and the 
I/O 14 and the ROM 16 which are illustrated in FIG 1 and the wiring 18D for 
connecting them are mounted on the card substrate 20, in addition to the connector 12 
and the wirings 1 8 A ~ 1 8C which have been formed. Further, as for the card substrate 
20 and the layer to be transferred 140, the wirings 18A ~ 18C are electrically connected 
20 to the exposed-end portion 141 via the conductive adhesive layer 160. Therefore, 
complicated wiring operation can be saved after the transfer. 

[0085] Note that in the case where part of the separation layer also adheres to the 
separated substrate 100, the part of the separation layer is removed in a similar manner. 
Note that in the case where the substrate 100 is formed using an expensive material or a 
25 rare material such as quartz glass, the substrate 100 is preferably reused (recycled). 
That is, the present invention can be applied to the substrate 100 to be reused and 
therefore is highly useful. 

[0086] Through the above steps, transfer of the layer to be transferred (thin-film device 
layer) 140 to the card substrate 20 is completed, so that the ROM card 10 is completed. 
30 After that, as necessary, removal of the Si0 2 film which is adjacent to the layer to be 
transferred (thin-film device layer) 140, formation of a protective film in a region except 
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the connector 12 on a surface of the layer to be transferred 140, or the like can be 
performed. 

[0087] In this embodiment, the layer to be transferred (thin-film device layer) 140 itself, 
which is a substance to be peeled, is not directly peeled but is peeled at the separation 

5 layer 120 which is bonded to the layer to be transferred (thin-film device layer) 140. 
Therefore, regardless of characteristics, conditions, or the like of the substance to be 
peeled (the layer to be transferred 140), peeling (transfer) can be performed easily, 
surely, and uniformly, and the high reliability of the layer to be transferred 140 can be 
kept without damage to the substance to be peeled (the layer to be transferred 140) due 

10 to peeling operation. 

[0088] (Second Embodiment) A more specific example of a process for manufacturing 
the ROM card described in First Embodiment is described with reference to FIG. 2 and 
FIG 8 ~ FIG 19. 

[0089] (Step 1) In this embodiment, also, the connector 12 and the wirings 18A ~ 18C 

1 5 are first formed as illustrated in FIG 2. 

[0090] (Step 2) As illustrated in FIG 8, the separation layer (for example, an amorphous 
silicon layer formed by an LPCVD method) 120, the intermediate layer (for example, a 
Si0 2 film) 142, and an amorphous silicon layer (formed by, for example, an LPCVD 
method) 143 are sequentially stacked on the light-transmitting substrate (for example, a 

20 quartz substrate) 100. Next, the entire surface of the amorphous silicon layer 143 is 
irradiated with laser light from above; thus, annealing is performed. Accordingly, the 
amorphous silicon layer 143 is recrystallized and becomes a poly silicon layer. 
[0091] (Step 3) Next, as illustrated in FIG 9, the polysilicon layer obtained by the laser 
annealing is patterned into islands 144a and 144b. 

25 [0092] (Step 4) As illustrated in FIG 10, gate insulating films 148a and 148b covering 
the islands 144a and 144b are formed by, for example, a CVD method. 
[0093] (Step 5) As illustrated in FIG 11, gate electrodes 150a and 150b including 
polysilicon, metal, or the like are formed. 

[0094] (Step 6) As illustrated in FIG 12, a mask layer 170 including polyimide or the 
30 like is formed and ion implantation of, for example, boron (B) is performed in a 
self-aligning manner by using the gate electrode 150b and the mask layer 170 as masks. 
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As a result, p + layers 172a and 172b are formed. 

[0095] (Step 7) As illustrated in FIG 13, a mask layer 174 including polyimide or the 
like is formed and ion implantation of, for example, phosphorus (P) is performed in a 
self-aligning manner by using the gate electrode 150a and the mask layer 174 as masks. 
5 As a result, n + layers 146a and 146b are formed. 

[0096] (Step 8) As illustrated in FIG 14, an interlayer insulating film 154 is formed and 
contact holes are formed selectively, and then electrodes 152a ~ 152d are formed. 
[0097] (Step 9) Next, a protective film 176 is formed over the interlayer insulating film 
154 as illustrated in FIG 15. At this time, an end portion of the electrode which is 

10 electrically connected to an exposed end portion 22 of an amorphous silicon layer 20 is 
regarded as an exposed end portion which is not covered with the protective film 176. 
In FIG 15, the exposed-end portion 141 of the electrode 1 52a is shown. 
[0098] A TFT having a CMOS structure, which is formed in this manner, corresponds to 
the layer to be transferred (thin-film device layer) 140 in FIG 3(B) ~ FIG 6. 

15 [0099] (Step 10) Simultaneous fabrication of a number of aforementioned layers to be 
transferred 140 can be performed with one glass substrate 180 as illustrated in FIG 16. 
Therefore, this glass substrate 180 is set in a probe apparatus and a probe is brought into 
contact with the exposed end portion 141 of each layer to be transferred 140 on the glass 
substrate 180, whereby the electrical characteristics of each layer to be transferred 140 

20 are inspected. Then, the layer to be transferred 140 which is determined as a defective 
product is marked with an inker, a scratch pin, or the like. 

[0100] After that, a number of layers to be transferred 140 on the glass substrate 180 are 
diced into separate sections. At this time, the layers to be transferred 140 are sorted 
into defective products and non-defective products depending on the presence or 
25 absence of the mark. Note that the electrical characteristics of each layer to be 
transferred 140 may be inspected after the dicing. 

[0101] (Step 11) As illustrated in FIG. 17, the ACF 160 is formed on the card substrate 
20 and the exposed end portion 141; then, the layer to be transferred 140 as a 
non-defective product is pasted thereto via the ACF 160 and attached by heat and 
30 pressure in a manner similar to the case described with reference to FIG. 6. At this 
time, the wirings 18A ~ 18C on the card substrate 20 are brought into conduction with 
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the exposed end portion 141 of the layer to be transferred 140 via the conductive 
particles 161 in the ACF 160. Only the layers to be transferred 140, the number of 
which corresponds to those mounted on the card substrate 20, can be pasted; in this 
embodiment, one layer to be transferred 140 is pasted to the card substrate 20. 

5 [0102] (Step 12) As indicated by arrow A in FIG 18, for example, irradiation with 
Xe-Cl excimer laser light is performed from a rear surface of the light-transmitting 
substrate 100. Thus, peeling occurs in the separation layer 120 and/or the interface 
thereof. As a result, the bonding strength of the separation layer 120 is decreased; 
therefore, the substrate 100 is detached from the layer to be transferred 140 as indicated 

10 by arrow B in FIG. 18. 

[0103] Further, the separation layer 120 is removed by etching. Thus, the layer to be 
transferred 140 including the I/O 14, the ROM 16, and the wiring 18D which are 
illustrated in FIG. 1 is transferred onto the card substrate 20 where the connector 12 and 
the wirings 1 8A and 1 8B are formed. Then, by the formation of a protective film 178 

15 in a region on a surface of the layer to be transferred 1 40, which excludes the connector 
12, the ROM card 10 is completed as illustrated in FIG 19. 

[0104] (Third Embodiment) In this Third Embodiment, an IC card which is different 
from that of FIG 1 is manufactured by the manufacturing methods described in First 
and Second Embodiments. Other examples of this IC card are described with 
20 reference to FIGS. 20(A) ~ (C). 

[0105] The IC card illustrated in FIG 20(A) is a memory card where the layer to be 
transferred 140 including a memory, for example a nonvolatile memory 30, is 
transferred onto the card substrate 20 where the connector 12 and a wiring 22 are 
formed. 

25 [0106] The IC card illustrated in FIG 20(B) is an IC card where the layer to be 
transferred 140 including a memory, for example a nonvolatile memory 30, a CPU 40, 
and a wiring 44 for connecting them is transferred onto the card substrate 20 where the 
connector 12, the wiring 22, and a wiring 24 are formed. 

[0107] In FIG 20(C), the layer to be transferred 140 includes an I/O 50, a wiring 32 for 
30 connecting the I/O 50 and the memory 30 to each other, and a wiring 42 for connecting 
the I/O 50 and the CPU 40 to each other, in addition to the components of FIG 20(B). 
In this case, the connector 12 and a wiring 26 for connecting the connector 12 and the 
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I/O 50 to each other are formed on the card substrate 20, and the layer to be transferred 
140 is transferred onto the card substrate 20. 

[0108] Alternatively, only the I/O may be mounted as the layer to be transferred 140. 
[0109] In this manner, various IC cards can be manufactured by changing the circuits 
5 and wirings incorporated in the layer to be transferred 1 40. 

[0110] (Fourth Embodiment) In this Fourth Embodiment, an IC card is manufactured in 
such a manner that two or more kinds of layers to be transferred are transferred onto the 
card substrate 20. An example of this type of IC card is described with reference to 
FIGS. 21(A) and (B). 

10 [0111] The IC card illustrated in FIG 21(A) is manufactured by transferring first and 
second layers to be transferred 140 and 400 onto the card substrate 20. 
[0112] The fust layer to be transferred 140 is manufactured by the manufacturing 
methods described above in First and Second Embodiments. This layer to be 
transferred 140 includes a display driver circuit 60 in addition to the aforementioned 

15 memory 30, CPU 40, and I/O 50. These can be constructed by using the 
aforementioned polysilicon TFT as an active element. Further, this layer to be 
transferred 140 further includes a wiring 34 for connecting the memory 30 and the 
display driver circuit 60 to each other, and a wiring 46 for connecting the CPU 40 and 
the display driver circuit 60 to each other. 

20 [0113] On the other hand, the second layer to be transferred 400 includes a display 
portion, for example, a liquid crystal display portion 70. A switching element 
provided in each pixel of this liquid crystal display portion 70 can be formed using, for 
example, an amorphous silicon TFT. Each pixel includes a pixel electrode connected 
to the switching element and a storage capacitor for storing voltage applied via the 

25 switching element. When the card substrate 20 has a light-transmitting property like a 
glass substrate or the like, the pixel electrode includes a transparent electrode of ITO or 
the like and the liquid crystal display portion 70 is a transmissive liquid crystal display 
portion. On the other hand, in order to form this liquid crystal display portion as a 
reflective liquid crystal display portion, the pixel electrode may be a reflective electrode 

30 including metal. Further, when the card substrate 20 is formed from a material that is 
difficult to transmit light, such as plastics, the liquid crystal display portion 70 is a 
reflective liquid crystal display portion. In this case, for example, the pixel electrode 
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may be formed as a reflective electrode as above, or a reflective layer may be formed in 
advance on the card substrate 20 and the TFT and a transparent pixel electrode which 
serve as the layer to be transferred may be transferred thereonto. 

[0114] In this manner, in this Third Embodiment, a semiconductor layer of a 
5 semiconductor element in each of the first and second layers to be transferred 140 and 
400 is different in material. Needless to say, when the switching element in the liquid 
crystal display portion 70 is a polysilicon TFT, the liquid crystal display portion 70 can 
be included in one layer to be transferred. However, as the switching element of the 
pixel, an amorphous silicon TFT, in which a leakage current is small and relatively not 

10 very high mobility is expected, can be suitably used. 

[0115] On the card substrate 20 to which these first and second layers to be transferred 
140 and 400 are transferred, the connector 12 and the wiring 26 are formed in the same 
manner as in FIG. 20(C), and additionally, a wiring 28 for connecting the first and 
second layers to be transferred 140 and 400 to each other is formed. 

15 [0116] Next, a cell, for example a solar cell 80 is mounted on the IC card illustrated in 
FIG. 21(B) in addition to the components illustrated in FIG 21(A). Then, even though 
a volatile memory such as an SRAM is used as the memory 30, it can be backed-up 
constantly. The solar cell 80 can be formed using, for example, an amorphous silicon 
solar cell. Therefore, this solar cell 80 region is transferred to the card substrate 20 as 

20 a third layer to be transferred 600. In this case, in addition to the connector 12 and the 
wirings 26 and 28 illustrated in FIG 21(A), the card substrate 20 is provided with a 
wiring 29 for connecting the third layer to be transferred 600 to the first and second 
layers to be transferred 140 and 400. 

[0117] (Fifth Embodiment) In this embodiment, as illustrated in FIG 22, an IC card is 
25 manufactured by transferring the first layer to be transferred 140 illustrated in FIG. 
21(A) and the second layer to be transferred 400 illustrated in FIG. 21(A) onto the card 
substrate 20, which is a transfer body. In this case, the connector 12 and the wirings 26 
and 29 are formed in advance on the card substrate 20, and the first and second layers to 
be transferred 140 and 400 are transferred so as to be brought into conduction with the 
30 wirings 26 and 29. 

[0118] A method for manufacturing the IC card illustrated in FIG 22 is described below 
with reference to FIG. 23 ~ FIG. 29. As for the first layer to be transferred 140, the 



23/36 



English Translation of JP 11-020360 



method for manufacturing the layer to be transferred 140, which is described in Second 
Embodiment, can be utilized as it is because only the circuit structure is different from 
that described in Second Embodiment. A method for manufacturing the liquid crystal 
display portion 70 using the second layer to be transferred 400 is described below. 
5 Note that among elements used in this Fifth Embodiment, elements having the same 
function as those used in Second Embodiment are denoted by the same reference 
numerals and the description of such elements is omitted. 

[0119] (Step 1) FIG 23 illustrates a step for manufacturing the second layer to be 
transferred 400 including an amorphous silicon TFT which is a base of the liquid crystal 

10 display portion 80. Here, the second layer to be transferred 400 includes a gate 
electrode 540, a gate insulating film 542, an amorphous silicon layer 544 serving as a 
channel, a channel protective film 546, n + type amorphous silicon layers 548 and 550 
serving as source • drain, a source electrode 552, a drain electrode 554, a pixel electrode 
556, a passivation film 558, and an intermediate layer 559 which is described later. 

15 Note that this embodiment employs a reflective liquid crystal display portion and the 
pixel electrode 556 is formed from metal. 

[0120] This second layer to be transferred 400 is formed not directly on the card 
substrate 20 but on a substrate used only for the fabrication of the second layer to be 
transferred 400, for example, on a transparent substrate 402. This transparent substrate 
20 402 has a heat resistance for withstanding the highest process temperature in the 
formation of the second layer to be transferred 400. 

[0121] Moreover, in FIG 23, a first separation layer 404 is formed from, for example, 
amorphous silicon on the transparent substrate 400. This first separation layer 404 
functions in a manner similar to the separation layer 120 in Second Embodiment. 

25 [0122] In this embodiment, further, the intermediate layer 559 which is provided on and 
in contact with the first separation layer 404 is provided. As the intermediate layer 
559, an insulating film of Si0 2 , Si 3 N 4 , or the like is used. The thickness of the Si0 2 
film (intermediate layer) is determined as appropriate depending on the purpose of 
formation or the degree of function to be exerted; usually, it is preferably approximately 

30 10 run to 5 um, more preferably approximately 40 nm to 1 pm. The intermediate layer 
is formed for various purposes. For example, an intermediate layer which performs at 
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least one of functions as a protective layer for protecting the layer to be transferred 140 
physically or chemically, an insulating layer, a conductive layer, a light blocking layer 
for laser light, a barrier layer for preventing migration, and a reflective layer can be 
given. 

5 [0123] Note that, according to the circumstances, the gate electrode 540, the gate 
insulating film 542, and the like may be formed directly on the first separation layer 404 
without the formation of the intermediate layer such as the SiC>2 film. 
[0124] In this embodiment, further, a contact hole 553 is formed through the 
intermediate layer 559 and the first separation layer 404 and is filled with a source 

10 electrode material, and then an exposed end portion 522 which is exposed when a lower 
layer of the first separation layer 404 is removed is formed. Note that the exposed end 
portion 522 (not shown) of the gate electrode 540 is formed by filling the contact hole 
provided in the intermediate layer 559 with a gate electrode material. 
[0125] (Step 2) Next, as illustrated in FIG 24, for example, a hot-melt adhesive layer 

15 410 is formed as a second separation layer on the layer to be transferred 400. At this 
time, the step difference generated on a surface layer of the amorphous silicon TFT is 
planarized by the hot-melt adhesive 410. 

[0126] As this hot-melt adhesive 410, an adhesive which causes little fear of 
contamination of a thin film electrode with impurity (such as sodium or potassium), for 

20 example electron wax such as Proof Wax (product name) can be given. 

[0127] (Step 3) Moreover, as illustrated in FIG 24, a primary transfer body 420 is 
attached onto the hot-melt adhesive layer 410 serving as the second separation layer. 
Since this primary transfer body 420 is attached after the fabrication of the second layer 
to be transferred 400, there is no limitation on the process temperature and the like at 

25 the fabrication of the second layer to be transferred 400 and only the shape-keeping 
property at normal temperature is necessary. In this embodiment, a material with the 
shape-keeping property which is relatively inexpensive is used, such as a glass substrate 
or a synthetic resin. 

[0128] (Step 4) Next, light irradiation is performed from a rear surface side of the 
30 transparent substrate 402 as indicated by arrow A in FIG. 25. 

[0129] This light is delivered to the first separation layer 404 after transmitting through 
the transparent substrate 402. Accordingly, peeling in layer and/or interface peeling 



25/36 



English Translation of JP 1 1-020360 



occurs in the first separation layer, so that the bonding strength is decreased or 
eliminated. 

[0130] Next, force is applied to the transparent substrate 402 as indicated by arrow B in 
FIG 25, so that this substrate 402 is detached from the first separation layer 404. 
5 [0131] (Step 5) Next, the first separation layer 404 remaining on a bottom surface of the 
layer to be transferred 400 is removed by, for example, cleaning, etching, ashing, 
polishing, or the like or a combination of these methods. Thus, the second layer to be 
transferred (thin-film device layer) 400 is primarily transferred to the primary transfer 
body 420 as illustrated in FIG 26. At this time, part of the source electrode 552 is 
10 exposed through the contact hole 553 and the exposed end portion 522 is formed. The 
gate electrode 540 is also partly exposed in a similar manner. 

[0132] Note that in the case where part of the fust separation layer 404 also adheres to 
the detached transparent substrate 402, it is removed in a similar manner. In the case 
where, for example, the substrate 402 is made of an expensive material or a rare 
15 material such as quartz glass, the substrate 402 is preferably subjected to reuse (recycle). 
That is, the present invention can be applied to the substrate 402 to be reused and is 
therefore highly useful. 

[0133] (Step 6) Next, as illustrated in FIG 27, the second layer to be transferred 400 is 
bonded onto the card substrate 20 via a conductive adhesive layer 430. At this time, 
20 the wiring 29 formed in advance on the card substrate 20 faces with the exposed end 
portion 522 of the second layer to be transferred 400. 

[0134] As the conductive adhesive layer 430, an ACF is used in a manner similar to 
Second Embodiment, and the exposed end portion 522 and the wiring 29 are electrically 
connected to each other via conductive particles 431 interposed therebetween and 

25 heated and pressured. 

[0135] Note that the card substrate 20 serving as a secondary transfer body may be 
either a flat plate or a curved plate. Further, the card substrate 20 serving as a 
secondary transfer body may be inferior to the substrate 402 for forming the second 
layer to be transferred 400 in characteristic such as heat resistance or corrosion 

30 resistance. This is because the second layer to be transferred 400 is formed on the 
substrate 402 side and then the second layer to be transferred 400 is transferred to the 
card substrate 20 serving as the secondary transfer body; therefore, the characteristics 
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required for this card substrate 20, the heat resistance in particular, does not depend on 
the temperature condition and the like at the formation of the second layer to be 
transferred 400. The same can be applied to the primary transfer body 420 . 
[0136] Therefore, as the constituent material of the primary and secondary transfer 

5 bodies 420 and 20, a material whose glass transition point (Tg) or softening point is 
lower than or equal to 7max, which is the maximum temperature at the formation of the 
second layer to be transferred 400, can be used. For example, for the primary and 
secondary transfer bodies 420 and 20, a material whose glass transition point (Tg) or 
softening point is preferably 800 °C or lower, more preferably 500 °C or lower, much 

1 0 more preferably 320 °C or lower can be used. 

[0137] (Step 7) Next, the hot-melt resin layer 410 is melted by heat and the layer to be 
transferred 400 is detached from the primary transfer body 420 along this hot-melt resin 
layer 410. Moreover, the hot-melt resin layer 410 remaining on a bottom surface of 
the TFT is removed by, for example, an organic solvent. Accordingly, the second layer 

15 to be transferred 400 is transferred to the card substrate 20 serving as the secondary 
transfer body as illustrated on the right part of FIG. 28. The state of the right part of 
FIG 28 is the same as the state where the substrate 402 and the first separation layer 404 
illustrated in FIG. 23 is replaced by the card substrate 20 serving as the secondary 
transfer body and the conductive adhesive 430. Therefore, the layered relationship of 

20 the second layer to be transferred 400 with respect to the substrate 402 used in the 
process for manufacturing the TFT is is ensured on the card substrate which is the 
secondary transfer body. Accordingly, the pixel electrode 556 is exposed and the 
substrate can be used as an active matrix substrate. 

[0138] Note that, in the case where there is no inconvenience even if the primary 
25 transfer body is provided as the IC card, especially in the case where the primary 
transfer body is plastics or the like, the primary transfer body is not necessarily detached. 
In this case, there is no necessity of separating the second separation layer 140 later; 
therefore, the second separation layer 140 may be a layer which functions as a bonding 
layer. 

30 [0139] (Step 8) Then, as illustrated in the left part of FIG. 28, the first layer to be 
transferred 140 where various circuits and wirings of FIG 21(A) are formed is attached 
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onto the card substrate 20 via a conductive adhesive layer 440. At this time, the 
wirings 26 and 29 (the wiring 26 is not shown in FIG 28) formed in advance on the card 
substrate 20 face with the exposed end portion 141 of the first layer to be transferred 
140. 

5 [0140] An ACF is used for the conductive adhesive layer 440 and the exposed end 
portion 141 and the wirings 26 and 29 are electrically connected to each other via 
conductive particles 441 interposed therebetween and heated and pressured. 
[0141] (Step 9) As illustrated in the left part of FIG 28, for example, irradiation with 
Xe-Cl excimer laser light is performed from a rear surface of the light-transmitting 
10 substrate 100. Thus, peeling occurs in the separation layer 120 and/or at the interface 
thereof. As a result, the bonding strength of the separation layer 120 is decreased; 
therefore, the substrate 100 is detached from the first layer to be transferred 140 along 
this separation layer 120. 

[0142] Further, the separation layer 120 is removed by etching. Thus, as illustrated in 
1 5 FIG 2 1 (A), the first and second layers to be transferred 1 40 and 400 are transferred onto 
the card substrate 20 in a state where they have conduction with the wirings 26 and 29. 
[0143] (Step 10) Lastly, the liquid crystal display portion 70 is manufactured by using 
the second layer to be transferred 400 which functions as this active matrix layer. In 
this case, as FIG 29 illustrates, the second layer to be transferred 400 serving as the 
20 active matrix layer and a counter substrate 230 where a common transparent electrode 
232 is formed are attached to each other with a sealing material 234, and an enclosure 
step for enclosing a liquid crystal 236 therebetween is carried out. In the case, in 
advance, an orientation film is formed on a surface of the second layer to be transferred 
400 and an orientation process is performed. As for the counter substrate 230, in a 
25 similar manner, an orientation process is performed on a surface of the transparent 
common electrode 232. 

[0144] After that, the surface of the counter substrate 230 is provided with a polarizing 
plate and the surface of the card substrate 20 except the liquid crystal display portion 70 
is covered with a protective film. Thus, the IC card is completed. 
30 [0145] Note that, in Fifth Embodiment, the second layer to be transferred 400 is 
transferred onto the card substrate 20 by performing the transfer twice; however, the 
transfer may be performed once in a manner similar to the case of the first layer to be 



28/36 



English Translation of JP 11-020360 



transferred 140. In this case, it may be constructed so that the pixel electrode is 
exposed by performing the transfer once. 

[0146] Moreover, the pixel electrode 556 may be formed so as to be connected to the 
TFT after the transfer of the layer to be transferred 400. 

[0147] Further, the liquid crystal display portion 70 is not necessarily limited to an 
active matrix liquid crystal display device but may be a liquid crystal display portion 
that displays fixed patterns such as numerals and characters. 

[0148] The application of the present invention to the IC card has been described so far. 
However, the present invention is not limited to the IC card but can be applied to a thin 
film integrated circuit which is not a card form and which can be manufactured by a 
similar manufacturing method. 
[0149] 

[Example] Next, specific examples regarding the fabrication of the layer to be 
transferred 140 are described. 

[0150] (Example 1) A quartz substrate of 50 mm vertical x 50 mm horizontal x 1.1 mm 
thick (softening point: 1630 °C, strain point: 1070 °C, transmittance of an excimer laser: 
almost 100 %) was prepared and one surface of this quartz substrate was provided with 
an amorphous silicon (a-Si) film as a separation layer (laser light absorption layer) by a 
low-pressure CVD method (Si 2 H6 gas, 425 °C). The thickness of the separation layer 
was 100 nm. 

[0151] Next, an Si0 2 film was formed as an intermediate layer on the separation layer 
by an ECR-CVD method (SiH 4 +0 2 gas, 100 °C). The thickness of the intermediate 
layer was 200 nm. 

[0152] Next, an amorphous silicon film with a thickness of 50 nm was formed on the 
intermediate layer as a layer to be transferred by a low-pressure CVD method (Si 2 H6 gas, 
425 °C), and this amorphous silicon film was irradiated with laser light (a wavelength of 
308 nm) and crystallized so as to be a polysilicon film. After that, this polysilicon film 
was made into a predetermined pattern, whereby regions serving as a source • a drain • a 
channel of a thin film transistor were formed. After that, a gate insulating film Si0 2 
was formed by thermally oxidizing a surface of the polysilicon film at a high 
temperature of 1000 °C or more; then, a gate electrode (a structure in which a 
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high-melting-point metal such as Mo was stacked on polysilicon) was formed on the 
gate insulating film. Ion implantation was performed using the gate electrode as a 
mask, whereby source • drain regions were formed in a self-aligning manner (self-align). 
Thus, a thin film transistor was formed. After this, electrodes and wirings which are 
5 connected to the source • drain regions, and a wiring which leads to the gate electrode 
were formed. Al is used for these electrodes and wirings, but there is no limitation to 
this. Moreover, in the case where there is a concern of Al melting due to laser 
irradiation in a later step, metal with higher melting point than Al (metal that does not 
melt by laser irradiation in a later step) may be used. A passivation film was formed 

1 0 lastly; at this time, end portions of asource wiring and a gate wiring were exposed. 

[0153] Next, a conductive adhesive was applied onto the thin film transistor and to that 
applied film, a card substrate made from plastics was bonded as a transfer body. The 
card substrate was provided with a wiring pattern in advance, and in order to achieve 
conduction with the wiring pattern, the bonding was performed after alignment was 

1 5 carried out in advance. 

[0154] Next, irradiation with Xe-Cl excimer laser (wavelength: 308 nm) was performed 
from a quartz substrate side. Thus, peeling (peeling in layer and interface peeling) 
occurred in the separation layer. The energy density of the irradiation Xe-Cl excimer 
laser was 250 mJ/cm 2 and the irradiation time was 20 nsec. Note that the irradiation 

20 with the excimer laser includes spot-beam irradiation and linear-beam irradiation. In 
the case of the spot-beam irradiation, spot irradiation is performed on a predetermined 
unit region (for example, 8 mm x 8 mm). Note that, in the case of the linear-beam 
irradiation, the same applies to a predetermined unit region (for example, 378 mm x 0.1 
mm or 378 mm x 0.3 mm (these are region where 90 % or more of energy can be 

25 obtained.)) 

[0155] After this, the quartz substrate and the card substrate (transfer body) were 
detached at the separation layer, and then the thin film transistor and the intermediate 
layer formed on the quartz substrate were transferred onto the card substrate side. 
[0156] After that, the separation layer which adhered to a surface of the intermediate 
30 layer on the card substrate side was removed by etching, cleaning, or a combination 
thereof. Further, similar treatment was performed on the quartz substrate so that they 
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were reused. 

[0157] (Example 2) A thin film transistor was transferred in a manner similar to 
Example 1 except that an amorphous silicon film including H (hydrogen) at 20 at.% was 
formed as the separation layer. 

[0158] Note that the amount of H in the amorphous silicon film was adjusted by setting 
the condition for the deposition in a low-pressure CVD method as appropriate. 
[0159] (Example 3) A thin film transistor was transferred in a manner similar to 
Example 1 except that a ceramic thin film (composition: PbTi0 3 , film thickness: 200 
nm) was formed as the separation layer by a sol-gel method utilizing spin coating. 
[0160] (Example 4) A thin film transistor was transferred in a manner similar to 
Example 1 except that a ceramic thin film (composition: BaTi0 3 , film thickness: 400 
nm) was formed as the separation layer by sputtering. 

[0161] (Example 5) A thin film transistor was transferred in a manner similar to 
Example 1 except that a ceramic thin film (composition: Pb(Zr, Ti)0 3 (PZT), film 
thickness: 50 nm) was formed as the separation layer by a laser ablation method. 
[0162] (Example 6) A thin film transistor was transferred in a manner similar to 
Example 1 except that a polyimide film (film thickness: 200 nm) was formed as the 
separation layer by spin coating. 

[0163] (Example 7) A thin film transistor was transferred in a manner similar to 
Example 1 except that a polyphenylene sulfide film (film thickness: 200 nm) was 
formed as the separation layer by spin coating. 

[0164] (Example 8) A thin film transistor was transferred in a manner similar to 
Example 1 except that an Al layer (film thickness: 300 nm) was formed as the 
separation layer by sputtering. 

[0165] (Example 9) A thin film transistor was transferred in a manner similar to 
Example 2 except that a Kr-F excimer laser (wavelength: 248 nm) was used as the 
irradiation light. Note that the energy density of the irradiation laser was 250 mJ/cm 2 
and the irradiation time was 20 nsec. 

[0166] (Example 10) A thin film transistor was transferred in a manner similar to 
Example 2 except that a Nd-YAIG laser (wavelength: 1068 nm) was used as the 
irradiation light. Note that the energy density of the irradiation laser was 400 mJ/cm 2 
and the irradiation time was 20 nsec. 
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[0167] (Example 11) A thin film transistor was transferred in a manner similar to 
Example 1 except that a polysilicon film (film thickness: 80 nm) formed at 1000 °C 
through a high-temperature process was used as the layer to be transferred. 
[0168] (Example 12) A thin film transistor was transferred in a manner similar to 
5 Example 1 except that a transparent substrate made from polycarbonate (glass transition 
point: 130 °C) was used as the transfer body. 

[0169] (Example 13) A thin film transistor was transferred in a manner similar to 
Example 2 except that a transparent substrate made from an AS resin (glass transition 
point: 70-90 °C) was used as the transfer body. 
10 [0170] (Example 14) A thin film transistor was transferred in a manner similar to 
Example 3 except that a transparent substrate made from polymethyl metacrylate (glass 
transition point: 70 ~ 90 °C) was used as the transfer body. 

[0171] (Example 15) A thin film transistor was transferred in a manner similar to 

Example 5 except that a transparent substrate made from polyethylene terephthalate 
1 5 (glass transition point: 67 °C) was used as the transfer body. 

[0172] (Example 16) A thin film transistor was transferred in a manner similar to 

Example 6 except that a transparent substrate made from high-density polyethylene 

(glass transition point: 77 ~ 90 °C) was used as the transfer body. 

(Example 17) A thin film transistor was transferred in a manner similar to Example 9 
20 except that a transparent substrate made from poly amide (glass transition point: 145 °C) 

was used as the transfer body. 

[0173] (Example 18) A thin film transistor was transferred in a manner similar to 
Example 10 except that a transparent substrate made from an epoxy resin (glass 
transition point: 120 °C) was used as the transfer body. 

25 [0174] (Example 19) A thin film transistor was transferred in a manner similar to 
Example 11 except that a transparent substrate made from polymethyl metacrylate 
(glass transition point: 70 ~ 90 °C) was used as the transfer body. 
[0175] According to visual observation on the state of each transferred thin film 
transistor with naked eyes and a microscope regarding Examples 1 ~ 19, each of them 

30 had no defect and no unevenness and was transferred uniformly. 

[0176] As described above, a card substrate can be selected without limitation on the 
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substrate used in the manufacture with the use of the transfer technique and a thin and 
lightweight thin film integrated circuit device such as an IC card and moreover a 
flexible IC card can be provided according to the present invention. 
[0177] 

5 [Brief Description of the Drawings] 

[FIG 1] a plan view schematically illustrating an IC card according to First 
Embodiment of the present invention. 

[FIG 2] a cross-sectional view illustrating a first step in First and Second Embodiments 

of a method for manufacturing an IC card according to the present invention. 
10 [FIG. 3] (A) and (B) cross-sectional views illustrating second and third steps in First 

Embodiment of a method for manufacturing an IC card of the present invention. 

[FIG 4] a cross-sectional view illustrating a fourth step in First and Second 

Embodiments of a method for manufacturing an IC card of the present invention. 

[FIG 5] a cross-sectional view illustrating a fifth step in First and Second Embodiments 
15 of a method for manufacturing an IC card of the present invention. 

[FIG 6] a cross-sectional view illustrating a sixth step in First and Second Embodiments 

of a method for manufacturing an IC card of the present invention. 

[FIG 7] a diagram illustrating change in transmittance of a substrate in FIG 3 with 

respect to a wavelength of laser light. 
20 [FIG 8] a cross-sectional view illustrating a second step in Second Embodiment of a 

method for manufacturing an IC card of the present invention. 

[FIG 9] a cross-sectional view illustrating a third step in Second Embodiment of a 
method for manufacturing an IC card of the present invention. 

[FIG 10] a cross-sectional view illustrating a fourth step in Second Embodiment of a 
25 method for manufacturing an IC card of the present invention. 

[FIG 11] a cross-sectional view illustrating a fifth step in Second Embodiment of a 
method for manufacturing an IC card of the present invention. 

[FIG. 12] a cross-sectional view illustrating a sixth step in Second Embodiment of a 
method for manufacturing an IC card of the present invention. 
30 [FIG 13] a cross-sectional view illustrating a seventh step in Second Embodiment of a 
method for manufacturing an IC card of the present invention. 

[FIG. 14] a cross-sectional view illustrating an eighth step in Second Embodiment of a 
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method for manufacturing an IC card of the present invention. 

[FIG 15] a cross-sectional view illustrating a ninth step in Second Embodiment of a 
method for manufacturing an IC card of the present invention. 

[FIG 16] a drawing for describing a tenth step for performing an inspection step and a 
5 dicing step using a semiconductor wafer where a number of layers to be transferred are 
formed simultaneously. 

[FIG 17] a cross-sectional view illustrating an eleventh step in Second Embodiment of a 
method for manufacturing an IC card of the present invention. 

[FIG 18] a cross-sectional view illustrating a twelfth step in Second Embodiment of a 
1 0 method for manufacturing an IC card of the present invention. 

[FIG 19] a drawing illustrating a thirteenth step in Second Embodiment of a method for 
manufacturing an IC card of the present invention. 

[FIG 20] (A) ~ (C) plan views schematically illustrating IC cards according to Third 
Embodiment of the present invention. 
15 [FIG 21] (A) and (B) plan views schematically illustrating IC cards according to Fourth 
Embodiment of the present invention. 

[FIG 22] a plan view schematically illustrating an IC card according to Fifth 
Embodiment of the present invention. 

[FIG 23] a cross-sectional view illustrating a first step in Fifth Embodiment of a method 
20 for manufacturing an IC card of the present invention. 

[FIG 24] a cross-sectional view illustrating second and third steps in Fifth Embodiment 

of a method for manufacturing an IC card of the present invention. 

[FIG 25] a cross-sectional view illustrating a fourth step in Fifth Embodiment of a 

method for manufacturing an IC card of the present invention. 
25 [FIG. 26] a cross-sectional view illustrating a fifth step in Fifth Embodiment of a 

method for manufacturing an IC card of the present invention. 

[FIG 27] a cross-sectional view illustrating a sixth step in Fifth Embodiment of a 
method for manufacturing an IC card of the present invention. 

[FIG 28] a cross-sectional view illustrating seventh ~ ninth steps in Fifth Embodiment 
30 of a method for manufacturing an IC card of the present invention. 

[FIG 29] a cross-sectional view illustrating a tenth step in Fifth Embodiment of a 
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method for manufacturing an IC card of the present invention. 
[Reference Numerals] 
10: IC card, 
12: terminal, 
5 14: I/O, 
16: ROM, 

18A~ 18D: wirings, 
20: card substrate, 
22 ~ 29: wirings, 
10 30: memory 

32, 34: wirings, 
40: CPU, 

43, 44, 46: wirings, 
50: 170, 

15 60: display driver circuit, 
70: display portion, 
80: solar cell, 

100: substrate (substrate for manufacture), 

120: separation layer (laser absorption layer), 
20 140: layer to be transferred (first layer to be transferred), 

141: exposed end portion (electrode exposed portion), 

160, 430, 440: conductive adhesive layers, 

220: liquid crystal, 

230: counter substrate, 
25 300: transfer substrate, 

400: second layer to be transferred, 

402: substrate for manufacture, 

410: second separation layer, 

420: primary transfer body, 
30 5 5 6 : pixel electrode, and 

559: first separation layer. 
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